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From the viewpoint of agricultural education, the exercises at the 
Massachusetts Agricultural College in commemoration of the fiftieth 
anniversary of the graduation of its first class of students were 
among the outstanding events of the recent Commencement season. 
This college, though not the earliest in the field of higher education 
in agriculture in this country, has always been regarded as among 
the pioneers. Likewise, its unique position in the land-grant college 
group as the only institution established under the Morrill Act not 
charged with instruction in the mechanic arts has made its history 
and development of special interest. In a general way its problems, 
difficulties, and achievements may be regarded as typical of the 
American agricultural college as a distinctive institution. The com¬ 
pletion of its first half century was therefore less a local than a 
national occasion, and the appropriate and impressive observance 
of it a matter of deep gratification and pride to every friend of 
agricultural education. 

The success of the celebration must be attributed in no small de¬ 
gree to the well-conceived and thorough preparations which had pre¬ 
ceded. The matter had been under advisement for some time, for 
the original intention had been to observe the fiftieth anniversary of 
the opening of the college to students by an elaborate celebration 
in the fall of 1917, and considerable had been accomplished when 
the entry of this country into the war caused the postponement of 
the enterprise. Upon the cessation of hostilities the project was 
revived and with some modifications carried out most successfully. 

Under the plans adopted, a celebration was projected continuing 
over an entire academic year and culminating in special exercises 
at the 1921 Commencement. One distinctive feature of this “year 
of jubilee ” was the cooperation of the college in a series of con¬ 
ferences on various phases of the development of agriculture tod 
country life. This part of the program included meetings at or 
near the college of several national bodies, such as the Amei^pi; 
Country Life Association, the American Civic Association, "ike 
4merican Association of Agricultural College Editors, tod 
iociation of Land Grant Colleges; a conference at the tiffin of 
dedication of the Women’s Building on the relation of 
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country life; the first student conference of the International Asso¬ 
ciation for Agricultural Missions; and gatherings of a considerable 
number of State organizations. These meetings brought the work 
of the college prominently before a large number of people of varied 
interests from all over the country as perhaps no other agency could 
have done, and illustrated some of the broader opportunities for 
leadership open to this type of institution. 

Another phase of the celebration was the preparation and issue 
under college auspices of a series of semicentennial publications, 
“ dedicated to the men of the college who by wise and generous 
service have helped the institution to the position which it holds 
to-day.” The first of these publications, completed some time ago, 
was a brief history of the institution during its first half century, 
and another a graphic account of the college during the late war. 
A third volume, still in preparation, is to comprise a bibliography 
of all publications of the faculty, alumni, and others connected with 
the institution. These volumes will serve to collect and preserve 
data of great value which without the stimulus of a specific occasion 
might have become hopelessly scattered. Their compilation was an 
inspiration for which the college is to be congratulated. 

The climax of the celebration, however, was the five-day program 
at Commencement. Fostered by systematic advance efforts to bring 
back to the campus every available alumnus and friend of the col¬ 
lege, and favored by nearly ideal weather conditions, Commence¬ 
ment week was above all a veritable home-coming. Over forty 
per cent of the living alumni were registered, many from far dis¬ 
tant points and of classes long out of college, and the total attend¬ 
ance exceeded three thousand persons. This response was in itself 
most stimulating and encouraging. 

The exercises opened on June 10, which had been designated Citi¬ 
zens’ Day, and was devoted primarily to the relations of the college 
to the State and Nation. The Federal Government was represented 
on this program by the Secretary of Agriculture, the only partici¬ 
pant in the entire celebration who had not been previously con¬ 
nected with the college in some capacity. The spokesmen for the 
State of Massachusetts were its Governor, who is also ex-officio presi¬ 
dent of the board of trustees, and the State Commissioner of Agri¬ 
culture. C ; ■; 

■ The address of Secretary Wallace took up, first of all, the signifi¬ 
cance of the initial fifty years in the life of an institution, as the 
period when “the ground is cleared, the foundations are laid, the 
superstructures are built, traditions are formed, experience is accu¬ 
mulated, and the guiding spirit, the soul, of the institution, is ere- 
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ated.” This anniversary, he went on to say, could well be regarded 
by friends of the Massachusetts Agricultural College with feelings 
of deep satisfaction, for the college “has had a most worthy part 
in one of the greatest periods of history. It has had its full share 
in the development of a system of agricultural education which is the 
admiration of the world. On its staff have been many of the most 
eminent educators of their time. An astonishingly large percentage 
of its men have had a prominent part in the agricultural develop¬ 
ment of the Nation, and have thus multiplied many times the work 
which has been done here.” 

Secretary Wallace went on to discuss the revolutionary changes 
in the agricultural situation during the past half century, notably 
the remarkable increase in food production. This increase he attrib¬ 
uted in part to the addition of vast areas to our cultivated land, but 
“ much of it was „due to the scientific research and inventive genius 
of the thousands of young men who got their inspiration and train¬ 
ing in this and like colleges. For it is during this period that we 
have seen the development of agricultural science. The National 
Department of Agriculture was created; the State experiment sta¬ 
tions were established; the extension system of carrying the teach¬ 
ings of the colleges and the discoveries of the scientists to the men 
on the farms was developed.” 

Some of the new and complex agricultural problems of the present 
reconstruction period were then recounted, and as a means of helping 
to solve them increased attention by the agricultural colleges to eco¬ 
nomic questions was strongly advocated, “ Looking back, we can see 
now that if our agricultural colleges have failed to measure up to 
their greatest opportunities of service that failure is due to confin¬ 
ing practically all of their effort to the promotion of greater pro- 
A duetion and giving so little attention to the no less important matter 
0 $ agricultural .economics. The farmer needs all of the training 
in production that the colleges can give him, but the most urgent 
need now is the development of an entirely new realm of organized 
knowledge of the economic factors which will enable him to cheapen 
his production and improve his distribution. 

“As we plan for the future it seems clear to me that, without 
abating in any way our efforts in the field of scientific research, 
without slacking in our search for better and cheaper methods of 
production, it is the clear duty of the agricultural colleges of th# 
country to give more and more attention to study and instruction 
in the field of agricultural economics. The mission of our 
cultural colleges is not to promote agriculture at the expense of 
industry of commerce, nor to give the farmer the sort of 'tfk 
cation that will place Mm in a position of unfair 



4 


EXPEBIMSH'T STATION BECOKD. 


[Vol. 45 


other classes, but rather, through more scientific methods of. pro¬ 
duction and less wasteful methods of distribution, enable him to 
better serve the Nation.” 

The responsibilities of the agricultural colleges toward the food 
supply were also brought out by Governor Cox, who as the repre¬ 
sentative of a State primarily industrial in its interests, declared that 
“at a late date we are coming to see that our industrial and com¬ 
mercial progress depends in large measure upon the development of 
our agricultural resources. ... It is encouraging in the highest 
degree that in Massachusetts we have at last recognized the absolute 
necessity of promoting our agricultural welfare, and that mto of 
vision are joining hands with practical farmers in finding the solu¬ 
tion of the vital needs of the Commonwealth.” In this connection, 
he warmly commended the work of the college and advocated its 
further development, saying that “we must look more and more to 
an institution of this sort for leadership in the solution of all the 
problems which have a bearing on the life in rural communities.” 

The address of Commissioner Gilbert, a graduate of the class of 
1904, was entitled What Massachusetts and its Agricultural College 
have done for the Agriculture of the Country. Among the specific 
contributions he cited the pioneer work of the early settlers, the in¬ 
vention of the cotton gin and the development of such valuable fruits 
as the Baldwin apple and Concord grape by citizens of the Stated 
the educational influence of the Massachusetts Society for Promoting 
Agriculture, organized in 1792, and the State Board of Agriculture, 
established in 1851, and in particular the work of the college and its 
alumni. Dr. * Gilbert presented statistics showing that more than 
two-thirds of the 1,700 graduates are in agricultural pursuits, 28 
per cent being farm operators. Especially noteworthy was the find¬ 
ing that 21 per cent of this large number are in “ positions of recog- 
nized leadership such as agricultural college administrators and 
teachers, experiment station and extension leaders, officials of the 
United States Department of Agriculture, and the like,” thus cor¬ 
roborating the remarks of Secretary Wallace quoted above. 

Folfewing Citizens’ Day came in turn Alumni Day, largely occu¬ 
pied with various alumni gatherings and related activities; Dedica¬ 
tion Day, at which time Memorial Hall was formally transferred 
by the building committee of the alumni to the college; Anniversary 
Day, the distinctive feature of which was a mass meeting for remi¬ 
niscence into the past and forecast into the future; and finally the 
closing exercises of Commencement Day. Throughout these meet¬ 
ings the historical aspect of the occasion was emphasized in many 




19211 


EDXTGJtXAL 0 


5 


Various circumstances necessitated the postponement of the elab¬ 
orate pageant depicting important chapters in the college history 
which had been originally contemplated, but an anniversary play 
composed by a member of the faculty was creditably presented by 
the Bolster Doisters, the undergraduate dramatic society. This play, 
based on college happenings in 1871, introduced personifications of 
the famous “ Faculty of Four ” (Clark, Stockbridge, Goessmann, and 
Goodell), and served to bring out quite picturesquely the background 
of the early days. 

Further opportunity for retrospect and reminiscence was afforded 
in the enthusiastic mass meeting on Anniversary Day. Here the 
developments of fifty years in educational lines, various forms of 
student activities, and other directions were recounted, with a 
closing address by President Butterfield on The College of the 
Future. Significant of the progress during the half century were 
statistics showing an increase in number of buildings from 18 to 
50, of land from 388 to 1,480' acres, of property valuation from 
$£25,000 to $1,800,000, of annual income from $75,000 to $1,000,000, 
of professional staff from 10 to 140, and of students in residence from 
189 to 950. 

The exercises of Commencement Day were likewise of historical 
flavor, with the pioneer class of 1871 as guests of honor. Eight of 
the thirteen living graduates were present, and upon each of these 
an anniversary parchment setting forth the felicitations of the 
college was bestowed. Sharing their laurels were the 95 members 
of the class of 1921, as well as three recipients of the degree of 
Master of Science and one of that of Doctor of Philosophy. 

The most impressive and in many ways the most significant service 
of the semicentennial was the dedication of Memorial Hall This is 
ft beautiful structure, built by the alumni as a student and alumni 
activities building in memory of the fifty-one men connected with 
the college who gave their lives to their country in military service 
during the war. Constructed at a cost of over $150,000, raised en¬ 
tirely by small contributions from about one thousand five hundred 
alumni, students, and faculty, and a few friends, this building sym¬ 
bolizes the patriotism and self-sacrifice embodied in the enrollment 
of over one thousand three hundred M. A, C. men in military or 
naval service during the war. Conceived soon after the cessation of 
hostilities, it is believed to be the first college memorial building 
to be completed, and constitutes a concrete fulfillment of the pledge 
carved upon its walls: “We will keep faith with you whO ;f Bb 
asleep. 35 

Very naturally, the various meetings of the celebration afforded 
many opportunities to discuss anew the function of an agricultural 
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college and the lines of development which it should pursue in the 
future. The unique status of the Massachusetts College in the past 
was referred to by the Governor, the State Commissioner of Educa¬ 
tion, and various alumni, and in several addresses by President 
Butterfield. As defined by Commissioner of Education Payson 
Smith, the institution is established and maintained by the State 
for “the second of the great general purposes of education,which is 
that of releasing for the service of the people of the State the stores of ^ 
knowledge that relate to the field of agriculture, and of course in ’ 
the field of experimentation for making new discoveries in the field . 
of science and their practical application to the needs of an impor¬ 
tant basic industry.” Likewise, President Butterfield pointed out 
that historically “ from the very outset its work was limited to the 
field of agriculture broadly defined. Science applied to the art of 
agriculture became the basis for the work of the college. A thor¬ 
ough-going education was contemplated, but agriculture was re¬ 
garded as the one real object from the beginning, and the idea has 
always been adhered to, although many graduates have gone into 
other work.” 

Looking toward possible developments of the future, he expressed 
the hope that this status would be adhered to. “ However, we have 
rightfully and widely broadened the definition of agriculture to in¬ 
clude not merely the production of plants and animals, but their 
distribution, conservation, and ultimate use. We are a food supply 
college.” This conception of a “ food supply college,” an “ instru¬ 
ment of education intended to help solve the whole problem of food 
supply ” he maintained would mean a vast enlargement of investiga¬ 
tional and extensional activities and the training of men for many 


new occupations. 

Speaking from the broader standpoint of the land-grant colleges 
of the United States, President W. E. Stone of Purdue University, 


a graduate of the class of 1882, defined the function of these institu¬ 
tions as “continuously to interpret and correlate the progress of 
science with the basic industries by training the men who shall serve 
the industrial world as its leaders, operators, investigators, and 
teachers. ... In their student bodies composed of young men and 
women largely from the middle classes and imbued with the Ameri¬ 
can traits of energy and industry; in their curriculum touching the 
scientific foundations of industry, transportation, and communica¬ 
tion; in their research departments occupied with the solution of 
concrete, practical problems of the farm and agriculture; in their 
extension service carrying helpful knowledge and advice to the farm, 

I the factory, and the home; in their provision for elementary mili¬ 
tary training for national defense; in their latest developments 

• ' ■ i \ . . ■ ' . ' ’ . . ■ . ' ' 0. . . . ' • . ' ' ‘ - 





mil ' EDITORIAL, 7 

touching social and economic conditions in rural life; in their close 
cooperation with all forward looking movements and agencies to im¬ 
prove the Nation’s fundamental industries, these colleges are in the 
highest degree service institutions, educational at the foundation, 
but extending their services and reaching the life and welfare of the 
people in a thousand concrete ways.” 

An occasion such as this with its review of history, its retrospect 
of difficulties encountered and overcome, its survey of what has been 
accomplished, and especially its forecast of a future of higher ideals 
and greater usefulness, has large significance and helpfulness to an 
institution, and scarcely less so to the group of institutions of which 
it is a part. In carrying out so sucessfully its worthy and dignified 
semicentennial celebration, the Massachusetts Agricultural College 
has rendered a real service to the land-grant colleges of the Nation, 
for as President Stone pointed out, “ the half century of vicissitude, 
of effort, and of achievement which Massachusetts Agricultural Col¬ 
lege celebrates has in some degree been experienced by all of her 
sister institutions.” The recognition, the appreciation, and the in¬ 
spiration which it received through its anniversary observance can 
not fail to be stimulating and helpful to the cause of agricultural 
education as a whole. 

Another 1921 Commencement program warranting special mention 
was that of the University of Tennessee from June 5 to 8. The 
exercises held at this institution centered around the dedication of 
two imposing buildings, just completed as the beginning of a com¬ 
prehensive building project. The distinctive feature of the program 
was a series of State conferences of various groups on the promotion 
of efficient citizenship. 

The two new buildings constitute notable additions to the uni- 
equipment, Ayres Hall, the larger structure, is to be used 
primarily as a liberal arts building, and architecturally is the domi¬ 
nant structure on the campus. Named in honor of former President 
Brown Ayres, well known among American educators through Ms 
long service to the institution* it will provide class rooms and other 
accommodations for nearly two thousand students, including facili¬ 
ties for the College of Agriculture in the basic sciences and humani¬ 
ties, Eventually, the hope is to supplement it with an administra¬ 
tion building and a large auditorium, the latter to be given by the 
alumni association as a war memorial. 

The second building, to be known for the present simply as the 
agricultural building, is likewise a large and modern structure, 
occupying a commanding location on the university farm. It will 
house the administrative officers of the College of Agriculture, the 

52473°—21-2 



8 , EXPERIMENT STATION RECORD* . [Vol. 45 

station, and .the extension division, together with laboratories, lecture 
rooms, and offices for the departments of horticulture, agronomy, 
animal husbandry, veterinary science, dairying, botany, and agri¬ 
cultural economics. This building will serve as the nucleus of a 
projected agricultural group. 

The dedicatory exercises for these two handsome structures were 
well attended and impressive. The principal speakers were for 
Ayres Hall, Hon, P. P. Claxton, formerly United States Commis¬ 
sioner of Education, and for the agricultural building, President 
W. O. Thompson, of Ohio State University. The speech of Dr. 
Claxton dealt with the relations of the university and the State, 
while that of President Thompson discussed the achievements and 
functions of the land-grant colleges of the country. 

The conferences on citizenship were held in the new agricultural 
building and attracted an attendance of several hundred persons. 
The plan of organization was in ten groups, including agriculture, 
commerce and industry, finance, civil administration, law, medicine 
and dentistry, the press, the home and social welfare, church edu¬ 
cational work, and education. These groups discussed in detail the 
need and scope of a citizenship program for the State and ways in 
which the university could assist in such a program. Marked in¬ 
terest is reported to have been taken by the remaining groups in the 
results already accomplished along research and extension lines in 
agriculture, and endorsement was given to similar undertakings in 
other directions. Strong support to the university program was 
pledged and a permanent organization effected to aid its cause. 

The representative and influential attendance at these conferences 
showed in a very gratifying way how fully the State as a whole is 
interested in this institution. It was clearly brought out that the 
establishment of experiment stations in Middle and West Tennessee 
and the extension work in agriculture and home economics had been 
very important factors in bringing about this State-wide support 
of the university, which makes its future so promising. 

As in the Massachusetts celebration, the Tennessee Commencement 
attracted wide attention. The Governor and other high officials of 
the State were represented and wide publicity was given the exer¬ 
cises, demonstrating anew how completely in North and South alike 
the land-grant colleges have become accepted and honored members 
in our educational system. . 
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The globulin of the cohune nut, Attalea cohune, O. 0. Johns and C. E. F. 
Gersdorff (Jour. Biol. Chem45 (1920), No. 1 , pp. 57-67, ph 1).—The authors 
at the Bureau of Chemistry, U, S. Department of Agriculture, have analyzed 
the globulin of the cohune palm nut, which is now being utilized in British 
Honduras for its 01 L The press cake obtained by cold expression of the oil 
was found to contain 20.63 per cent of protein. By dialysis of a saline extract 
of the press cake or by precipitation with ammonium sulphate, a globulin was 
obtained quite similar to that obtained from the coconut as shown by its elemen¬ 
tary analysis and by its amino nitrogen distribution, which was as follows: 
Amid N 7.5 per cent, humin N adsorbed by lime 0.84, humin N in amyl alcohol 
extract 0.11, cystin N 0.53. arginin N 30.87, histidin N 2.61, lysin N 7.04, 
amino N of filtrate 47.87, and nonamino N of filtrate 2.28 per cent. The dis¬ 
tribution of the basic amino acids was cystin 0.81 per cent, arginin 17.17, his- 
tidin 1.72, and lysin 7.42 per cent. A trace of albumin was obtained, the 
albumin coagulating between 60 and 68° C. and the globulin coagulating near 
the boiling point of water. 

The authors conclude that the cohune nut press cake will he suitable for use 
in feeds. 

Review of the literature on ethereal oils and perfumes published during 
1014-1018, G. Fellini (Gior. GMm. Indus., 1 (1919), Nos. 8, pp . 119-126; 4 , 
pp. 178-188). —This is a compilation from the literature of data on the analytical 
constants of various ethereal oils and perfumes, together with statistics on the 
importation and exportation of these oils in Italy during the years covered. 

The fermentation of xylose by bacteria of the aerogenes, paratyphoid B, 
and typhoid groups, E. B. Fred and W. H. Peterson (Jour. Infect . Diseases, 
27 (1920), No. 6, pp. 589-549). —Following the methods used in previous studies 
4)1 fermentation of xylose and other carbohydrates by pentose-fermenting 
bacteria (E. S. R., 44, p. 610), a study was made of the products of the fermenta¬ 
tion of xylose by bacteria of the aerogenes-typhoid group including culture 26, 
Bacillus lactis aerogenes, B. typhosus, and B. para typhosus B. 

Xylose was readily fermented by the organisms of the aerogenes and the 
paratyphoid groups with the rapid evolution of gas. The products of fermenta¬ 
tion with B. lactis aet'ogenes were carbon dioxid, hydrogen, and alcohol, with 
small amounts of volatile acids; with B. paraiyphoms B, formic, acetic, butyric, 
lactic, and succinic acids, ethyl alcohol, carbon dioxid, and hydrogen. About 
75 per cent of the sugar was consumed in the former and about 02 per cent 
in the latter case. The fermentation of xylose by the typhoid bacteria was yetg 
incomplete, not more than one-fourth of the xylose being decomposed. Ho 
gaseous products were formed except small amounts of carbon dioxid. The chief 
products of the fermentation w*ere formic, acetic, butyric, and succinic acids, 
the latter in the largest amounts. 

Contribution to the study of the enzym indices of the Mood.—Determi¬ 
nation of catalase, peroxidase, and esterase in a drop of blood, A. 

0 
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and S, Zoubkoff ( Compt. Ifcftf/. Actfd, Set. [Paris], 171 ( 1920 ), No. 20, pp. 557- 
555) .-—Methods are described for determining catalase, peroxidase, and esterase 
in minute quantities of blood, one drop of blood dissolved in 20 cc. of water being 
sufficient for the three determinations. 

The average, maximum, and minimum values for catalase in 40 observations 
on blood obtained from a single subject in a period of three months were, respec¬ 
tively, 17.8, 18.78, and 17.17 mg. of H 2 0 2 decomposed by 0-001 cc. of blood. Cor¬ 
responding results for oxidase were 0.121, 0.153. and 0.090 mg. of guaiacol 
oxidized, and for esterase 0.131, 0.147, and 0.108 mg. of guaiacol set free and 
oxidized. 

The distribution of inorganic iron in plant and animal. tissues, H. W. 
Jones { Biochem . Jour., 14 (1920), No. 5, pp. 60 4-659). —Various plant and animal 
tissues were examined for inorganic iron by staining with a solution of hema¬ 
toxylin in distilled water, under which conditions a deep bluish-black color is 
obtained with ordinary inorganic iron and a brown color with colloidal iron. 

Inorganic iron was found to be quite widely distributed throughout vegetable 
and animal tissues. The lower plants and animals gave the reaction more 
strongly than the higher ones, and plant tissues as a whole more strongly than 
animal. ' I 11 the tissues of guinea pigs, the staining was more marked in the,cells 
which immediately surround the blood vessels. Fetal tissues showed a., more 
.marked, reaction than adult tissues, and placental tissues definite staining in 
patches in the chorionic villi and in most of the nuclei. In human blood smears 
sufficient evidence was not obtained to indicate the presence of inorganic iron. 

The thermal death point in relation to time of typical thermophilic or¬ 
ganisms, tV. D. Bigelow and J. It. Esty (Jour. Infect. Diseases, 27 (1920) f No. 
6 , pp. 602-617, figs. 4). —Attention is called to the importance, especially in the 
sterilization of canned foods, of knowing the conditions affecting and the time 
necessary for complete destruction of resistant spores at high temperatures. 
A method is described which is said to give accurate results for the determina¬ 
tion of the thermal death point of heat resistant spores, and data are reported 
showing not only the effect of different temperatures on the time necessary to 
destroy a definite suspension of spores of certain typical thermophilic bacteria, 
but also the influence of different concentrations of the same spores in media 
of the same and varying H-lon concentration. - 

The method involves the use of the Be Khotinsky electric bath with thermo- 
regulator attachment for maintaining uniform temperatures and of special 
soft glass culture tubes 7 mm. (inside diameter) by 250 mm. long and, with 
1 mm. thickness. of wall. These tubes which, after inoculation with 1 cc. of 
the suspension of spores prepared according to a standardized technique, are' 
sealed off to within 2 in. of the surface of the liquid, can stand a:-sudden change 
of temperature over a wide range and reach the temperature of the surrounding 
medium in a few seconds. The technique of their use in the experiments re¬ 
ported is described in detail. From the results obtained, which are presented 
In tables and charts, the following general conclusions are drawn: 

“The time necessary to destroy a known suspension of spores in a medium 
of..known H-ion concentration decreases as the temperature increases. 

“ The H-ion concentration influences the time necessary to destroy a known 
suspension of spores at a given temperature. As the pH value Is increased, 
the time .required for complete destruction is decreased. 

“ The initial concentration of spores per cubic centimeter affects the time 
necessary to sterilize a medium of known H-Ion concentration at a given tem¬ 
perature. The larger the number of spores present in a medium, the longer the 
time necessary to destroy them.* 6 
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Preparation of collodion sacs for use in bacteriology, F. L. Gates (Jour. 
E$pt. Med., $8 (1921), No. 1, pp. 25-48, figs. 7).—-A standardized method is de¬ 
scribed in detail for the preparation of collodion sacs suitable for intraperi- 
toneal incubation and for other bacteriological experiments. These sacs are 
said to be “ permeable to gases in solution, to inorganic salts, to dextrose, to 
certain protein-split products which are nutritive to bacteria, and to certain 
toxic products of bacterial metabolism, but they hold back antibodies, unsplit 
proteins, and formed elements such as bacteria and body cells.” 

A mechanical measuring instrument for sterile liquids, F. L. Gates 
(Jour. Expt. Med., 32 (1921), No. 1 , pp. 45-49, figs . 4 ). —In the instrument de¬ 
scribed, which was first devised as a substitute for the graduated pipette in 
immunological tests, the principle involved is the displacement of the required 
amount of liquid by an equal volume of air at atmospheric pressure. The air 
is measured by a graduated syringe set to deliver any amount within its ca¬ 
pacity. Before coming in contact with the liquid the air is twice filtered 
through cotton plugs, thus eliminating contamination. 

The determination of hydrogen ions, W. M. Clams: (Baltimore: Williams d 
Wilkins Co., 1920, pp. 817, pis . 2, figs . 87). —This volume consists of a detailed 
exposition of the two methods in common use for the determination of H-ion 
concentration, viz, the electrometric method invohung the use of the hydrogen 
electrode, and the colorimetric method utilizing the color standards of Clark 
and Tubs, Sorensen, and others. Each of these methods is discussed from the 
standpoint of theory and practice, concise directions being given for the applica¬ 
tion of the method in all its details. In the section on the colorimetric procedure 
a color chart by M. Broedel, reproducing the colors of Clark and Labs’ indicators 
in solutions of known pH, is given. The chapters on the hydrogen electrode 
method, to which of necessity considerable more space is given than to the 
colorimetric method, are abundantly illustrated with diagrams of various types 
of hydrogen electrode apparatus and potentiometers. 

Chapters are also included on the standardization of pH measurements and 
on supplementary methods of determining H-ion concentration, and, for the 
benefit of those to whom the. subject is new, a final chapter is devoted to a run¬ 
ning summary of some of the principal applications of H-ion concentration 
determinations. This is written in the form of an index to the extensive bibli¬ 
ography which follows. Necessary tables for use in H-ion concentration deter-' ■ 
minaiions are assembled in an appendix. 

■ ' A.' volumetric determination of potassium and its application to the 
analysis of fertilizers, G. Ajon (Gior. 0him. Indus, ed Appt, 2 (1920), No. S, 
pp. 43B-W8 ).— A volumetric method of determining potassium hr commercial, 
chlorids and sulphates is. described which depends upon the precipitation of the 
potassium us sodium potassium tartrate by. tartaric acid and sodium hydroxid in 
the presence of alcohol, the excess’of the reagents being titrated with n/ 10 
NaOH in 96 per cent alcohol, using phenolplithalein as an indicator. 

Gasometric determination of nitrogen and its application to the estima¬ 
tion of the nonprotein nitrogen of blood, R. L. Steele (Jour. Biol Chem,, 
45 (1920), No. 1, pp. 228-228 ).—Tlie author suggests the use of the Van Slyke 
apparatus for the determination of C0 2 of blood plasma (E. S. R., 37, p. 804) 
for gasometric nitrogen determinations of urea, etc., with the use of hypobro- 
mite. The procedure is as follows: 

The sample is digested with as small an amount of concentrated H 2 SCh as 
possible and a small crystal of CuSCh, and after cooling is diluted and made up 
to 100 cc. or some definite volume. A definite quantity, preferably. 10 ce M is 
placed in the Van Slyke apparatus, and the dissolved air is expelled by reducing 
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the pressure. Sufficient alkali is then added to neutralise the HsSO*, followed 
by 2 ce. of the standard hypobromite solution. The pressure is reduced and the 
apparatus shaken for about a minute to completely liberate the nitrogen. To 
prevent liberation of oxygen from a. possible excess of hypobromite, a small 
amount of sodium pyrogallate solution is run into the reaction chamber as soon 
as the decomposition of the ammonium salt is over. The volume of nitrogen is 
best read by making the volume of the gas exactly 1 ec. and measuring the 
pressure necessary to accomplish this. Corrections should be made for the 
nitrogen content of the bypobromite solution and, if great accuracy is required, 
for the quantity of nitrogen dissolved in the final solution. 

Comparative results obtained by the above method and the Kjeldahl procedure 
In nitrogen determinations with sodium sulfanilate, casein, uric acid, dried milk, 
and urea are reported. While not having the accuracy of the Kjeldahl method, 
the new procedure is considered to give results of ample accuracy for many 
purposes and to have the advantage of being much more rapid. 

Directions are also given for the application of the method to the determina¬ 
tion of the nonprotein nitrogen of blood, using the tungstic acid precipitation 
method of Folio and Wu for obtaining a protein-free blood filtrate. 

Determination of glucose and starch by the alkaline potassium perman¬ 
ganate method, F. A. Quisttmbing (Philippine Jour. Soi., 16 (1920) f No. 6, pp. 
581-599, figs, 6 ).—The author reports a study of the conditions essential to the 
accurate estimation of glucose and starch by the alkaline potassium perman¬ 
ganate method, and describes a technique by means of which results have been 
obtained which are said to be of an accuracy equal to that of volumetric 
Fehling determinations. The standardized procedure for the determination of 
glucose is as follows: 

Fifty cc, of n/ 10 potassium permanganate solution, 25 ce. of a solution of 
sodium carbonate containing 8.48 gm. of anhydrous sodium carbonate per liter, 
and 25 cc. of the glucose solution (which should not contain more than 40 gm, 
of glucose) are placed in an Erlenmeyer flask, which is then placed on a special 
heating device so regulated that the temperature is raised from 29 to 95° C. 
in 2 minutes. The flask is heated for exactly 2 minutes after the temperature 
has reached 95°, after which it is removed, 25 cc. of 28 per cent HzSO* and 
25 cc. of n/ 10 oxalic acid solution are added, and the excess oxalic acid is 
titrated against n/IO potassium permanganate until the liquid assumes a pink 
color which remains for a few seconds. The calculations are made from a table 
of standards of glucose and starch. . 

In applying the method to starch analysis the washed sample is first hydro¬ 
lyzed 'With, sulphuric acid. When flour is to be analyzed it should be hydro¬ 
lyzed by the saliva or diastase, method, as the results by the permanganate 
method are about 10 per cent. higher after acid hydrolysis of the flour. 

■ A volumetric method for the determination of lactose by alkaline potas¬ 
sium permanganate, F. T. Adriano (Philippine Jour . &&., 11 (1920), No. 2 r pp . 
215-220 ).—The method noted above has been applied, to the determination of 
■ lactose in milk with the use of lactose permanganate tables similar to those for 
glucose, and .starch. Comparative results are reported of lactose determinations 
with the permanganate method and the optical and Soxhlet methods on samples 
of diluted-evaporated milk, fresh and sterilized, cow’s milk,'and a synthetic 
milk prepared in the laboratory by mixing the necessary proportions of water, 
butter,, casein, pure lactose, ash, and-water. ■ 

The percentages of lactose given by the.optical method were consistently 
lower than by either of the other methods, and the Quisumbing method gave 
slightly lower results than the Soxhlet The differences between the polari- 
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scope, and tlie two oxidation methods were greater in the ease of the sterilized 
evaporated milk than in that'of fresh or sterilized cow’s milk. This is thought 
to he due in part at least to chemical changes affecting polarization occurring 
in the milk during the process of evaporation. 

The author concludes that the results obtained by the polariseope method 
are unreliable, particularly in the analysis of canned milk. Where a high 
degree of accuracy is required either the Quisumbing or the Soxhlet method 
should be given preference, the former being the more rapid of the two. 

Lactose— Determination of in milk by colorimetric method, R, G. Owen 
and ft. Gregg (Jour. Lab. and Clin. Med., 6 (1921), No. 4 > PP- 220 , 221 ). —The 
method described is an adaptation to lactose of Folln’s latest method of de¬ 
termining blood sugar (E. S. R., 42, p. 712). The technique is as follows: 

To 1 cc. of milk in a 100 cc. flask is added 2 ec. of 10 per cent sodium tung¬ 
state and, drop by drop, 2 cc. of 2 n/ 3 PESO*. After standing for 5 minutes the 
mixture is diluted to 100 cc. and filtered. One cc. of the filtrate and 1 cc. of 
water are placed in a Folin special sugar tube, and to this tube and two others 
containing as standards 2 cc. of a solution containing, respectively, 0.5 gm. and 
0.7 gm. of pure lactose are added 2 cc. each of alkaline copper solution. After 
standing in boiling water for 6 minutes the tubes are placed in cold water until 
cooled. Two cc. of the Folin molybdate phosphate solution is then added to each 
tube, and after standing a few minutes the three solutions are diluted to 25 cc. 
and compared in the colorimeter. It is said that the figures obtained with the 
above method agree closely with those of the Folin titration method. 

Rapid method for the determination of fat in flour, bread, etc., E. 
Yautieb (Mitt. Lebensmtl. Untermieh. u. Hyg., Schweiz. Gsndlitsamt., 10 (1919), 
No. I, pp. 40-44 ).—For the rapid determination of fat in cereal products, the 
author suggests heating for 5 minutes at boiling temperature 1 gm. of the 
thoroughly dried and powdered sample with HC1, 1:1, in special centrifuge 
tubes, adding a mixture of equal parts of petroleum ether and ether, shaking for 
5 minutes, centrifuging for 10 minutes, and finally decanting an aliquot of the 
clear liquid, evaporating the solvent and weighing the residue. 

Studies on the determination of the egg content of food materials' by 
means of the precipitin reaction, J, Thoni (Mitt. Lebensmil. Vntersuch. u.' 
Eyg. , Schweiz. Gmdhtsamt., 10 (1919), No. 1, pp. 1-26, figs, 4).—A study of the 
accuracy of the precipitin reaction with egg white and egg yolk in the fresh 
and dried state is reported, which shows that the method can be used for the 
quantitative determination of both in the fresh state, but that in dry and old 
products It is suitable only for egg white preparations. The technique of the 
method as applied to the determination of the latter is described in detail. 

Examination of meat and meat products, P. A. van 'Driest ( Tijdschr. Dier- 
geneesk., 41 (1920), Nos. 1 , pp. 8-19; 2, pp. 37-51). —Following a brief review 
of the literature on methods of detecting spoilage in meat and meat products, 
tables are given of the results obtained in the examination of sausages, cured 
meats, etc., by the determinations of acidity, ammonia, and amino acids, the 
latter by the- fornsol titration method of Sorensen. While sound products gave 
varying'results for these determinations, the forrnol and ammonia numbers, were 
much higher in the spoiled than in the sound products. , 1 , 

' The detection 1 of coumarin in vanillin, L. Geret (Mitt. Lebensmil, Vnter¬ 
such. u. Eyg., Schweiz. Gsndhtsamt., 11 (1920), No. 2-3, pp. 69-71).—The author 
suggests the use of a solution of iodin in potassium ioclid (1 per cent iodln and 
2 per cent potassium iodid) to detect the presence of coumarin in vanillin. 
With a saturated water solution of vanillin this reagent gives only the natural 
yellow color, but with a saturated solution of coumarin dark blue iridescent 
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crystals resembling free iodin are formed. Modifications of the test to be used 
with solids or saturated solutions are described. 

The salt or sodium chlorid content of feeds, G. S. Fraps and S. Lomanitz 
(Texas Sta. Bui. 271 (1920), pp. 5-11 }).—This publication includes a description 
of a rapid method for determining chlorids in feeds and the results of a study of 
the chiorid content of materials used in mixed feeds. The technique of the 
method is as follows: 

Weigh 5,85 gm, of the feed into a 200 ec. volumetric flask, make up to volume 
with water, and let stand for an hour, shaking the flask 3 or 4 times during this 
interval. Pour off TO to SO cc. into a dry Erlenmeyer flask and add 1 gm. of 
carbon black or of dry lead acetate, giving the flask a rotary motion to mix the 
contents. After letting the flask stand for an hour with occasional stirring, 
filter the contents through a dry 11-cm. filter into a dry 6-oz. bottle, rejecting 
the first few cubic centimeters of the filtrate. Pipette 5 cc. of the filtrate into 
a beaker, make slightly acid with dilute nitric acid, and add from a burette 
with thorough stirring an excess (usually 5 cc.) of n/ 10 silver nitrate solution 
followed by 5 cc. of a saturated solution of ferric alum, and 10 cc. of nitric acid 
prepared by boiling a mixture of 1 part water to 3 parts concentrated HNOt 
until colorless. Finally titrate the excess silver nitrate with n/ 10 thiocyanate 
solution, the end point being marked by the appearance of a light brown to 
reddish color through the beaker. Tests of the method by checking the recovery 
of known amounts of NaOl added to feeds, by comparing filtering off the silver 
chioi*id as recommended in the Yolhard procedure with nonfiltering, and by 
comparing the method with the Official method of ignition with Na 3 CQ® on the 
same feeds, are reported, the results of which show that the short method is 
satisfactory from an analytical standpoint. 

For the purpose of detecting added salt in feeds determinations by the Official 
method were made and are reported of the chlorids calculated as NaOl in a 
large number of simple and mixed feeds. The salt content of individual feeds 
was low in all except molasses, alfalfa, and packing house products, the molasses 
and alfalfa feeds containing about 1 per cent salt. It is thought that the 
added salt of a mixed feed may be approximately estimated by subtracting 1 per 
cent of the alfalfa and molasses present from the chlorids calculated as NaOl 
or by comparing the chlorid content w 7 ith the average salt content of the 
ingredients. 

Determination of coagulable protein in serum, W. N. Berg (Jour. Lab. 
and Clin. Meet., 6 (1921), No. 4* PP* 223-226). —The author, in the Bureau of 
Animal Industry, U. S. Department of Agriculture, has devised a technique 
for the determination of coagulable protein in small amounts of dilute serum 
by direct precipitation with n/ 50 acetic acid. 

The method calls for the use of specially made 1 ce. pipettes 250 mm. long 
and graduated into 0.01 ce., heavy glass centrifuge tubes of a maximum capacity 
of 13.15 cc. and a medium sized motor-driven centrifuge which is run at 2,400 
revolutions per minute for 20 to 25 minutes during a determination. Into 
each of three clean weighed tubes is pipetted 0.5 cc. of serum, which is then 
diluted with 9 cc. of distilled water measured from a burette. The tubes are 
heated until hot to the hand, and the n/ 50 add is gradually added to neutralise 
the alkalinity of the serum. When the precipitate formed as the acid is added 
no longer: dissolves on rota ting The, tube,/the .tube is heated almost to a boiling 
temperature and allowed' to stand a few minutes, after, which it is centrifuged, 
the supernatant liquid is poured .oft,-and the tubes .are drained well, cleaned 
on the outside, and dried to constant weight in a vacuum desiccator. 

In the series of 9 determinations of total solids and ash in the precipitates 
obtained from tetanus antitoxin, plasma, and serum, the coagulable protein 
thus precipitated amounted to an average of 91.4 ner cent, of’Du* " 
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Determination of chlorids in blood, A. B. Wetmoke (Jour., Biol . Chew-., 45 
(1920), Mo. 1, pp. US-118) .—The method proposed, which can be usee! with 
either whole blood or blood plasma, is based on the precipitation of protein 
by copper hydroxid and of the oxalate and part, if not all, of the phosphate by 
an excess of calcium hydroxid, and on the titration of the chlorids by the 
procedure of Bappleye (E. S. ft., 39, p. 807)'. The technique of the pro¬ 
cedure is described, and the results are reported of a comparison of this method 
with the Van Slyke-Donleavy (EL S. ft., 40, p. 714) and other methods, 

A method for the estimation of lactic acid in blood, G. A. Haerop, 'je. 
(Soc. Expt. Biol, and Med . Proc., 11 (1920), No. 1, pp. 162, IBS ).—The method 
described is based upon the conversion of lactic acid into acetaldehyde in the 
presence of concentrated fLSO-t, and the development of a color reaction with 
gua icol which can be estimated by comparison with standards in Nessler tubes 
or in a Duboscq colorimeter. 

The adsorbent power of Norit compared with that of blood charcoal, 
H. It. Krtjyt and G. P. vak Dutn (Rec. Trav. Chim. Pays-Bas , J f . ser., 39 (1920), 
No. 9 , pp. 679-684, fig- *)•—To determine the comparative adsorptive powers of 
Nor it and blood charcoal, the isotherms of adsorption for the two substances 
were determined with combinations of ions of very different character, includ¬ 
ing the OH-ion of NaOH, the H-ion of HC1, phenol, and the sodium salt of 
p-sulfocinnamic add, as representatives, respectively, of easily adsorbed or¬ 
ganic and inorganic ions. Blood charcoal purified with acid was found to have 
a stronger adsorbent power for all these ions than either commercial Norit 
or Nor it purified by boiling with dilute HOI and with water. 

Commercial utilization of waste seed from the tomato pulping industry, 
J. H. Shrader and F, Babak (U.S, Dept. Agr. Bui. 927 (1921), pp. 29, figs. 11 ).— 
This supplements Bulletin 632 (E. S. It., 88, p. 807) by describing in detail the 
commercial methods involved in the handling of the material from the time the 
wet waste leaves the pulping machine until the finished product is ready for the 
market. The two important steps in preparing tomato seed for oil production, 
namely, the separation of the seed from the wet waste material and the drying 
of the seed, and the pressure and solvent methods for extracting the oil from 
the seeds are described in detail with illustrations and diagrams of the 
machinery employed. 

Estimates on the cost of separating, assembling, drying, and crushing the 
seed, together with the cost of the necessary equipment, are reported. These 
indicate considerable profit provided the seed is separated and dried at the 
various pulping stations and shipped to central points where the oil, cake, and 
meal can be manufactured. 

“ The utilization of an agricultural waste of this character for the production 
of commodities of much commercial value is suggested as a conservation ine&s- 
. ure worthy of careful consideration.” 

Manufacture of ethyl alcohol from wood waste, E. C. Shebrard (Chem. 
'Age [Neic York], 29 (1921), No. 2, pp. 76-79 ).—This contribution from the U. S. 
Forest Products Laboratory, Madison, Wis., consists of a brief description of' 
the process, plant requirements, and cost of the manufacture of ethyl alcohol 
from wood waste by hydrolysis with dilute acid under pressure.' ' 

METE0E0I0GY. ’ 

'Temperature variations in the'.United States and elsewhere* A,.L Henry 
(U. S. 3/o. Weather Rev., 49 (1921), No. 2, pp. 62-70, figs. 3).—This article is 
based on a study of the 12-month consecutive or overlapping monthly means of 
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temperature for the New England States, Minnesota, Colorado, Washington, 
and Louisiana. In order to get beyond the influence of the secondary circula¬ 
tion clue to cyclones and anticyclones the study was extended to include certain 
tropical stations, namely, Batavia, Habana, Honolulu, and Arequipa. 

It was found that there is practically a continuous oscilltion of temperature 
up and clown of varying 'magnitude and duration, and that these oscillations' 
are often concurrent over large areas of the earth’s surface, although they may 
or may not be in the same sense. The oscillations generally appear to occur 
and recur without order or in any systematic way. The preponderance of evi¬ 
dence points to a period of about 40 months, or one-third of a sunspot cycle, as 
being the one most commonly experienced. 

There appears to be “ a lack of synchronism In the variations in sunspots and 
terrestrial temperatures, which suggests that the two events may not stand in 
the relation of cause and effect, but that both events may be due to a common, 
at present unknown, cause. The temperature variations in the United States 
east of the Rocky Mountains and above north latitude 40° are so directly con¬ 
trolled by the secondary circulation as to render futile any attempt to forecast 
the character of the season in advance. On the Pacific coast and in the zone 
south of north latitude 40° the outlook is more hopeful. The amplitude of the 
variations in terrestrial temperature that may be due to sunspots is small, less 
than 1° C. on the average in the Tropics and diminishing thence toward the 
poles. In the United States the range from the year of highest temperature at 
sunspot minimum, 1900, to the year of lowest temperature in a year of spot 
maximum, 1917, amounted to 2.5° W. (1.4° C.).” 

Sequence of winters in the northeastern United States, G. F. Brooks 
(V. 8. Mo. Weather Rev., 49 (1921), No. 2 , pp. 71-74, fig . 1“ A study of the 
sequence of mean winter temperatures since 1S12 in the northeastern United 
States shows apparently no other than a chance relationship four-fifths of the 
time. The other fifth includes two remarkable series of alternating cold and 
warm winters, with almost identical preliminaries of a few moderately mild 
winters, an ordinary or moderately cold winter, and then a severe winter, 
which opens the alternating series—severe, warm, severe, warm, etc. The 
opening severe winters in these two' series were those of 1S72-73 and 1917-18. 
Thus we examine with interest the records of the winters of 1S7G-77, 1877-78 
. . ; , 1SS2-83, and wonder whether the winters of 1921-22,1922-23 . . . , 1927- 
28 will alternate cold, warm, cold, etc., as those of 45 years ago did for such a 
, long period, A study of the weather maps of these winters of the seventies 
and eighties in conjunction with those of the past few years and of the present 
might show not only the immediate cause of these alternating winters, but also 
might give us a hint as to when to- expect our present series of alternations 
to cease.” ; , 

The article is briefly discussed' by H. W* -Clough. . 

Are the seasons changing?' G. X Root (U. 8. Mo. Weather Rev.,. 49 (1921), 
Wo. 1, p. 24 )*—A review by decades of records .of temperature at New Haven, 
" Conn.,' : f rom' 1789 : to 1920, inclusive.,-'seems “to indicate very clearly that since 
the Revolutionary War at least, there has been no permanent change' of tern- 
' perature.”.. 

, Weather and crop yields in the United States, O. P. Brooks ( Geogr . Rev., 
11 (1921), Wo. 2, p. 295 ).—This is a brief review of a number of recent .contri¬ 
butions to this subject including those of Wallace, Blair, Smith, and others 
(E. S. R„ 44, pp, 118, 414, 507.) 

Investigations on soil air, P. B. Huber (Arch. Sei . Phijs. et Wat. [Geneva], 
5. ser., 2 (1920), pp. 508-510; abs. in 8ei. Al>s. } 8evt. A~Phys., 24 (1921), Wo. 279, 
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pp. 165 , 160).—Observations over a gravelly soil are recorded which showed 
that ionization of the surface air was greater over dry soil than over wet 
and greater over loose soil than over compact.' It was practically nil over snow. 
This agrees in general with results. reported by Alujie in observations over 
clay soils, although the absolute values appear to be higher over gravel than 
over, clay soil.. The emanations content appears to depend upon the character 
of the soil. 

It was found that the high ionization of the air occurring during the foehn 
“is not due solely to the descent of strongly ionized air from higher levels, 
but that at the same time the emanations from the surface are above normal. 
Other cases of strong ionization are mentioned, which on investigation proved 
to be confined to a layer 20 to SO meters above the surface, the ionization at 
50 meters being normal. This condition is observed to precede a change of 
. weather.’ 5 

The observations upon which this article is based were made with a cylin¬ 
drical sheet-iron receiver 30 cm. wide and high, open at the base, and with a 
hole about 8 cm. in diameter at the top, through which an electrometer was 
connected with a plate 15 cm. in diameter and 15 cm. from the ground. 

Monthly Weather Review (17. S. Mo. Weather Rev., 1/9 ( 1921 ), Nos, I, pp. 
52, Pis. 18, figs. 8;.2, pp, 53-114, pis. 18, figs. 23 ).—In addition to detailed sum¬ 
maries of meteorological, climatological, and seismological data and weather 
conditions for January and February, 1921, and bibliographical information, 
reprints, reviews, abstracts, and minor notes, these numbers contain the fol¬ 
lowing contributions: 

No. 1 .—The Meteorology of the Temperate Zone and the General Atmospheric 
Circulation (Ulus.), by Y. Bjerknes; The Rapid Fall in Temperature of Cold 
Waves; Balloon Racing—A Game of Practical Meteorology, by R. H. Upson; 
Meteorological Aspects of the International Balloon Race of 1920 (illus.), by 
C. G. Andrus; The Application of Bjerknes Lines to the Development of 
Secondary Lows (illus.), by C. G. Andrus; Origin of Some Secondary Cyclones 
on the Middle Atlantic Coast (illus.), by C. F. Brooks; Note on Deep Easterly 
Winds Over the Middle West on January 24, 25, and 26, 1921 (illus.), by 
L. T. Samuels; lee Storm and Gale of January 25-27 at Wilmington, N. C., by 
It. M. Dole; Dust Cloud Over Drexel, Nebr., January 15, 1921, by H. L. 
Choate; Further Evidence as to the Western Origin of Dust which Fell in 
Central States, February 12-15, 1919 ; Note in Regard to the Clinging Qualities 
of Snow, by J. R. Weeks; Our Involuntary Climatic Travels (illus.), by J. B. 
Kincer; Severe Hailstorm in Nebraska (illus.), by H. G. Carter; The R-34 
Destroyed in a Gale; and Are the Seasons Changing? by C. J. Root (see p, 16). 

No. 2. —Climate of Binghamton. N. Y., Shown by the Histogram Method 
(illus.), by J. R. Weeks; Temperature Variations In the United States and 
Elsewhere (illus.), by A. J. Henry (see p. 15); Sequence of Winters in the 
Northeastern United States (illus.), by 0. F. Brooks (see p. 16) ; A Possible 
.Rainfall Period Equal to One-ninth the Sunspot .Period (illus.), by 'D..Alter;' 
Meteorological Course Given in the Signal Corps School at Camp Alfred Vail* 
N. J„ during 1920, by FI. W. Ball; Surface-air and Water Temperatures at 
Western Bank of.Gulf Stream (illus.), by F. G. Tingley ; Ocean Rainfall,' 
by H. G, Corntliwaite; Waterspout at.San Juan, P. R., by IV, C. Haines; The 
Weather in Finland in 1920—A Warm Year, by L. A. Davis; and Mild Winter 
of .1920-21 in Northern Europe. ■. > 

Meteorological observations* 1919, P,. Neuson, (Guam $$a„ Rpt 1919,/pp. 
50-52).— Observations at the station on temperature, precipitation, humidity, 
and. wind for each month of the year ended June 30, 1919, are summarized In 
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tables, the data for rainfall being compared with the averages for 14 years. 
The general meteorological conditions are briefly reviewed Attention is called 
especially to the severe typhoon which occurred July 6, 1918, and did great 
damage in the island. 

The atmospheric pressure fell to 28.19 in. on the date of the typhoon, as 
compared with an average monthly mean of 29.8 in. for July. The highest 
temperature recorded during the year was 99° F. May 4 and the lowest 69° 
March 8 . A temperature of 90° or over was recorded on 148 days during the 
year. The annual precipitation was 95.77 in. as compared with a 14-year 
average of 91.8b in. July was the wettest month with a total of 30.58 in., and 
April the driest with 0.61 in. The maximum daily precipitation of 10.5 in. 
occurred July 6, the date of the typhoon. 

The weather of Scotland in 1919, A. Watt (Highland and Agr. Soc. Scot. ^ 
Trans., 5. ser., 32 (1920), pp. 247-258). —“ This report consists of (1) a general 
description^weather over the Scottish area from month to month; (2) a 
selection ofT^Wfall returns, in which each county in Scotland is represented by 
one or more stations. . . . The outstanding features of 1919 were the great 
cold experienced in February, March, and November; the late snowstorm at 
the very end of April; the almost complete absence of summer thunderstorms 
in the east; and the prolonged spells of dry Weather.” 

Rainfall distribution in France, A. An got (Ann. Geogr., 26 (1917), No. 142, 
pp. $55-272;■ 28 (1919), No. 151, pp. 1-27 ; 29 (1920), No. 157, pp. 12-35; 30 
(1921), Nos. 163, pp. 32-49; 164, pp. 111-124, pis. 18, figs. 7).—The ava^p# 
rainfall data are summarized in tables, charts, and diagrams and disci;-'-, * 
with reference to monthly and regional distribution. Isohyetal lines are also 
shown for France as a whole. The average annual rainfall for the country 
is .882 mm. (82/75 in.), varying from 609 mm. in parts of the north to 1,275 
in parts of the southwest. The rainfall is fairly evenly distributed throughout 
the different months of the year, but averages highest in October, 94 imn., 
and lowest for February, 58 mm. October is the wettest in almost all regions 
except certain parts of the southwest and the center where the highest rain¬ 
fall is in May and June. February is the month of least rainfall in all regions 
except the Midi, from the Gulf of Gascony to the Alps, where July is the driest 
month. 

Agricultural climatology of Australia, G. Tayloe (Quart. Jour. Roy. jL 
Soc. [London], 46 (1920), No. 196 , pp. 331-356, figs. 9). —This article deals, wi 
the climate, and especially the rainfall, of different regions of Australia, jjtayg 
well as of Tasmania, with particular reference to the controlling'Iniiuence^W^ 
rainfall on agricultural production and consequently on settlement. It covers 
in large measure the same ground as previous articles by the author (El, S. It., 
36, p. 209; 40, p. 716). The article also deals briefly with the relation between 
rainfall and natural vegetation, and especially with the dependence upon the 
amount and distribution of the rainfall of wheat, oats, sugar production, com, 
barley, vineyards and orchards, hay, potatoes, sheep and cattle raising, and 
dairy farming. Dry farming and the limits of wheat production, the supply 
of water for irrigation, the occurrence of disastrous droughts, and the sources 
of artesian water are also discussed. A short bibliography of the subject is 
added. 

SOILS—LEETELIZEBS. 

The soils and agriculture of the Southern States, H. H. Bennett (New 
York: Macmillan Co., 1921, pp. XYIII+399, pis. 29, figs. The author states 
that this is volume 1 of a Series of books which it is hoped will be written to 
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cover the 1 soils of all sections of the United States' and their relation to agri¬ 
culture. TMs volume covers those States in' the cotton belt south of the north¬ 
ern line of Delaware, Maryland, West Virginia, Kentucky, Missouri, and Kan¬ 
sas. It discusses the principal agricultural districts of the Southern States,' 
their geography and 'topography, and describes their soils with reference to 
physical and chemical composition, crop adaptations, and farm management. 

. Soil survey of Lake County, Inch, T. M. Bushnell and W. Barrett (lh 8. 
Dept. AgrAdv. Sheets Field Oper. Bur. Soils, 1917 , pp. 18, fig. 1 , map 1). —This, 
survey, made in cooperation with the Indiana Department of Geology, deals 
with the soils of an area of 314,880 acres in the extreme northwestern corner 
of Indiana. The area includes three main physiographic divisions, namely, 
the plain of glacial Lake Chicago, the Valparaiso morainic system and asso¬ 
ciated till plains, and the outwash plain and lake plain of the Kankakee Basin. 
It is stated that while the drainage conditions in the county have been revolu¬ 
tionized during the past 15 years, a number of places are still too wet for 
agricultural or other uses. 

The soil material of the county consists of glacial deposits, and the present 
topography of, the central part is almost the direct result of glaciation, little 
modified by erosion. There are also, areas of water-laid soils and recent 
alluvial soils. Including muck, swamp, dunesand, peat, and pits, 30 soil types 
of 13 series are mapped, of which the Miami, Carrington, and Brookston silt 
loams cover 15.3, 12.4, and 11 per cent of the area, respectively, 

Minnesota glacial soil studies,—I, A comparison of soils on the late Wss- 
", cousin and Iowan drifts, C. 0. Rost and F, X Alway (Soil Sci., 11 (1921}, Vo. 

8 , pp. 161-205, figs. 18). —Studies conducted by the Minnesota Experiment. Sta- 
“ tion, in which a comparison was made of the composition and properties of 
the soils on neighboring areas of two drift sheets in southeastern Minnesota, 
are reported. 

These sheets were the Des Moines Lobe of the late Wisconsin and the older 
glaciation exposed to the east of this, called the Iowan. The original till of 
these sheets appeared to have been very similar chemically and physically, and 
the areas compared are so near each other that it is thought they must have 
been subjected to the same climatic influences since the recession of the last ice 
sheet On each drift 15 virgin soils were sampled, 5 samples being taken from 
each of 3 soil types, namely, Carrington loam, naturally covered with deciduous 
forest, and Carrington silt loam and Fargo silt loam, both naturally in prairie. 
The samples were taken to a depth of 3 ft. in four sections—1-6, 7-12, 13-24, 
and 25-36 in., respectively. 

The Carrington loam soil was found to be the coarsest in texture, slightly the 
highest in silica, and the. lowest in alumina. The Fargo silt loam was the 
finest in texture and the highest in nitrogen, organic' carbon, phosphoric, acid, 
magnesia, and lime, while the Carrington' silt loam occupied an intermediate 
'position in texture and content of nitrogen and organic carbon. There was no 
. distinct difference as regards potash and'soda. An increase in depth, was 
found' to be accompanied generally by an increase in coarseness of texture, 
regularly by a decrease in nitrogen and'organic carbon, and less, regularly by a 
' decrease in phosphoric acid. In fields where carbonates were encountered they 
increased'with depth, but where they were absent throughout the S-ft section; 
: the .degree of acidity: was not distinctly related to the deph. ** When compari¬ 
sons are made on the basis of the carbonate-free, nonvolatile portion of the soil, 

, with increase, in depth iron and magnesia are found to increase slightly, non- 
■ carbonate lime to decrease, slightly,, .and' silica, ..alumina, and potash to remain' 
practically constant. The leaching effect upon ■ the mineral constituents origi¬ 
nally present in the drift has been practically confined to the carbonates, 4 " 
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Comparing tlie soils from the two di'ifts, type by type and level by level, no 
distinct differences were found in texture or content of silica, alumina, potash, 
soda, magnesia, noncarbonate lime, nitrogen, and organic carbon. The soils on 
the older drift are considerably richer in phosphoric acid, especially in the upper 
levels, and contain appreciably more iron and titanium. The carbonates have 
been so thoroughly leached from the whole 3-ft. section in the forest fields on 
both drifts that a distinctly acid reaction is found at all levels. The same holds 
true of the upland prairie on the older drift, but on part of the fields on the 
younger drift carbonates are found in the third and even in the second foot. A 
later exploration of the levels below the third foot showed that on both the 
upland soil types the depth of leaching out of carbonates is in general somewhat 
greater on the older drift. 

“ It would appear that the only distinct influence that the greater age of the 
Iowan drift has been able to exert upon the soils developed upon it is confined'^ 
to the leaching out of carbonates to a greater depth, and possibly an enrichment 
of the surface layers in phosphoric acid through the agency of plants. It ap¬ 
pears that In a comparison of the chemical composition of the soils on drift 
sheets neither of which is older than the Iowan the only distinct difference that 
may justly be attributed to the difference in age is confined to the relative depth 
of leaching of carbonates. The greater concentration of phosphate near the 
surface on the older drift, observed in the areas compared in this study, may not 
be found elsewhere. It appears probable that the marked differences in content 
of nitrogen and organic carbon reported from comparisons of soils on Wisconsin 
and Iowan drifts are due to differences In the vegetation and climate that have 
been associated with the particular portions of the two sheets employed in the'"" 
comparison. Both the Iowan and Wisconsin glaciations appear to have been 
too recent to allow sufficient time for any appreciable leaching out of the original 
content of potash, of noncarbonate lime and magnesia, or of silica, at least in the 
case of the till or of the finer textured assorted material from this.” 

A new classification of the soil moisture, G. Bouyoucos (Soil 5 id. t 11 
'(1921), No. 1, pp. $3-47 ),—The object of this contribution, from the Michigan 
Experiment Station, is to prevent a new classification of the soil moisture 
founded on experimental and scientific principles, and which appears to show 
the actual condition of the moisture in the soil. This classification is based 
upon the principle of the freezing of water. 

Soil moisture is classified as gravitational, free, and unfree. The imfreo 
soil moisture is subdivided into capillary-adsorbed and combined, and the com¬ 
bined nnfree soil moisture is divided into water of solid solution and water of 
hydration. The free water is that which freezes for the first time at the super¬ 
cooling of —1.5° C. The capillary-adsorbed water is that which freezes 
at the supercooling of —4° and at the cooling of —78°, minus the free water. 
The combined water is that which does not freeze at all even at the tempera¬ 
ture of —78°. 

On the basis of this classification it was found that in some soils only one or 
two forms of water exist, while in others all three forms exist but in different 
proportions. The dilatometer method is considered to be capable of measuring 
the relative amounts of these various forms of water in the soil, the principle of 
which is based on the fact that water expands upon freezing. The procedure 
in this method is described. It was found that repeated freezing and thawing 
causes some of the unfree water to become free, this belonging entirely to the 
capillary-adsorbed water. 

In the light of dilatometer results, together with those of physiological 
studies, soil moisture is again classified on a physiological basis into gAivita- 
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tional, free, and unfree moisture. The gravitational water, is classified as 
superavailable and the free water is very available. Of the nnfree water the 
capillary-adsorbed water is classified as only slightly available and the com¬ 
bined water as unavailable. It is also thought that the dilatometer method is 
capable of determining the wilting coefficient of soils more accurately and defi¬ 
nitely than by the means of the plant. 

The movement of soli moisture, W. Gardner and J. A. Widtsoe- (Soil $ei. 9 
11 (1921), No. 3, pp. 215-232, figs. 11). —In a contribution from the Utah Experi¬ 
ment Station, a general equation for the movement of moisture through an ideal 
soil is developed. Two assumptions were made in the development and integra¬ 
tion of this equation, namely, (1) the inherent moisture conductivity in an 
ideal soil is independent of the moisture content, and (2) the capillary poten¬ 
tial is a linear function of the reciprocal of the moisture content. The general 
equation was solved for various special cases, and experimental results obtained 
from ordinary soils are said to support the general theory. The results are not 
considered wholly conclusive, however. “ Departures from the general equation 
and its integrated forms that may arise in future investigations may be traced 
to one or the other of the two assumptions named.” 

The prevention of soil erosion.— -V, The use of concrete, M. H. Hoffman 
and A. W. Turner (Iowa Apr. Col. Ext. Bui. 80 (1921), pp. 8, figs. 10). —In this 
number of this series (E. S. ft., 44, p. 316), the use of solid dams, of concrete' 
or. masonry for checking erosion is described and diagrammatically illustrated. 
It is pointed out that a dam should be built with a footing several feet below 
the bottom of the ditch on a firm foundation with its ends well out into the 
bank, the middle considerably lower than the ends, and with a downstream 
curvature of about 120°. The importance of concrete boxes for road culverts 
Where permissible is also recommended. 

A. pitless lysimeter equipment, W. H. MacInteeie and C. A. Mooses (Boil 
"ScL, 11 (1921), No. 3, pp. 207-213 , figs. 5 ). —A lysimeter equipment at the Ten¬ 
nessee Experiment Station is described and illustrated, which is considered 
distinctive in that no surface or subsurface concrete enclosure is required. 

Chemical effect of salts on soils, W. P. Kelley and A. B. Cummins (Soil 
Sd., 11 (1921), No. 2, pp. 139-159 , figs. 7).-—Experiments conducted at the Citrus 
Experiment Station of the University of California on the influence of salts on 
light sandy loam and clay loam soils showed that chemically equivalent solutions 
of the chlorids, sulphates, and nitrates in a given base produced substantially 
equivalent chemical reactions in the soils. 

The solubility of the. anion of the neutral salt solutions was not materially' 
affected by the soils studied, but an exchange of bases took place with the result 
that a portion of the, base of the added salt passed out of solution and a 
chemically equivalent amount of other bases was set free from the soil silicates. 
With reference to the extent to which the simple salts produce these reactions,, 
the bases stood in the following ascending order; Calcium, sodium, ammonium, 
potassium, and magnesium. Calcium was the most readily replaced from these 
soils, but the solubility of magnesium and potassium also was increased to some 
extent., It was not certain that significant amounts of sodium were set free' by 
any of the.salts used.. 

Considerable amounts of phosphoric acid were precipitated by each of these, 
soils. : Chemical reactions took place between soils and-alkaline solutions which 
resulted in the conversion of normal carbonate into bicarbonate, a, material 
lowering,, of 1 the ,OH-ion-- ; . concentration, of the, solution, and The-.- precipitation.:' of -, 
greater -amounts of the cation., of the.„ soIution than takes place with neutral 
solutions. The reactions between neutral suits, and soils are considered to be 
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dependent on the concentration and apparently obey the principle of mass 
action. Evidence was obtained that the reactions are reversible. 

It is suggested tliafc the continued addition of soluble salts in the open field, 
where the products of the reactions are removed by either the growth of crops 
or intermittent leaching, roust ultimately result in building up a chemical 
system different from that originally present. 

Some studies on the pate of formation of soluble substances in several 
organic soils, M. M. McCool and L. G. Wheeting (Soil Sci. , 11 (1921), No. 3, 
pp. 233-247, figs. 4 ).—The results of a preliminary study conducted at the Michi¬ 
gan Experiment Station on the relative powers of seven organic soils to form 
soluble substances at different temperatures under different moisture conditions 
and at different depths under optimum moisture conditions are reported. 

The freezing-point method for the determination of soluble material in the 
soil solution was used as the means of studying the changes in concentration. > 
It was found that at any given moisture content the effect of a higher tempera¬ 
ture is to increase the rate of formation of soluble material, and conversely that 
lower temperatures decrease the rate of formation. For the higher tempera¬ 
tures, optimum moisture conditions tend to bring greater amounts of material 
into solution than are found under saturated water conditions. Exactly the 
opposite effect was observed with lower temperatures. 

In general, moist soils upon standing were found to increase in concentration 
to a certain point, after which a decline occurred. This is considered to be 
probably due to reabsorption, chemical change to less soluble compounds, or 
biological activity. Organic soils varied at different depths in the amount of : 
soluble substances present. Different depths also varied in the rate and'"*'*' 
amount of material made soluble upon standing. Below a depth of 2 ft. the 
muck soils studied were very inactive. The surface layers were found to 
usually produce the bulk of the soluble plant foods. As a rule, the ability to 
yield soluble materials decreased regularly from the surface to the water table. 
The zone of weathering and the region of greatest activity were found to 
coincide closely. 

' The relation of the phosphoric acid of the soil to pot experiments, G, S. 
Fraps {Terns Stct>. Bui. 267 (1920), pp. 5-53, figs. 2 ).—This bulletin deals with 
the relation between the chemical composition of 95 samples of soils and the 
results of pot experiments. 

The average total weights of four crops grown during two years on soils which 
received potash and nitrogen but no phosphoric acid increased with the active 
phosphoric acid of tlie soil, with the exception of one series. The same con¬ 
clusion was reached when considering the first crop alone, the first and second' 
crops combined, the first three crops combined, the fourth crop alone, all four 
crops combined, or the phosphoric acid removed by the various crops. Variation 
was noted in the amount of phosphoric acid removed or the size of crop grown 
on different soils containing the same amounts of active phosphoric acid. The 
total and ignition-soluble phosphoric acid, phosphoric acid soluble in cold 10 
per cent hydrochloric acid, active phosphoric acid dissolved by five successive 
extractions, active potash, lime, acidity, surface or subsoil, and acid consumed 
were taken into consideration in an attempt to ascertain the causes of these 
variations. 

It was found that there is a tendency for soils containing total phosphoric 
acid or total nitrogen higher than the average to give higher yields of phosphoric 
acid to crops than soils with the same quantities of active phosphoric acid but 
containing the average amounts of total phosphoric acid and nitrogen. Surface 
soils containing the same amounts of active phosphoric acid on an average gave 
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up more phosphoric add to crops .than , subsoils containing* corresponding 
amounts otactive phosphoric acid. . Exceptions to this relation axe noted. There 
was some tendency. for soils containing the same amounts of active phosphoric 
acid to give up more phosphoric acid to crops as the total phosphoric acid 
increased, but this difference, was not. clearly marked. There seemed to be a 
slight tendency for soils containing .equal, amounts of active phosphoric acid 
to give up mores phosphoric acid to crops,if they contained more nitrogen, which 
usually meant that they contained more organic matter. Soils with the, same 
content of active phosphoric acid and which were not acid on mo. average gave 
up more phosphoric acid and produced larger crops than acid s oils. Exceptions 
to this relation are also noted. 

No relations could be observed when .soils containing the same amounts of 
active phosphoric acid were arranged in groups according to the acid consumed, 
which indicated the amounts of bases present. When the soils were arranged 
in groups accoi'ding to the phosphoric acid withdrawn by crops in the pot ex¬ 
periments, there was a better relation between the active phosphoric acid and 
the crop production than any other character. 

Statistical.methods showed that there was a better relation between the active 
phosphoric sicki and the phosphoric acid removed by four -crops than between 
the total phosphoric acid in the soil and the phosphoric acid removed by four 
crops. The correlation coefficient for the active phosphoric acid was O.o7 and. 
for the total phosphoric acid 0.45. There did not seem to be any relation be¬ 
tween the active phosphoric acid extracted by five extractions and the relative 
production in groups arranged according to the active phosphoric acid taken 
from the soil by groups. 

The presence o~f lime rendered the interpretation of the analyses more difficult, 
since sometim es it was accompanied by a higher and sonieti ines by a lower 
utilization of phosphoric acid in soils of corresponding active phosphoric acid 
content. 

Soils, 0.. Bilious (Guam Sta. Ept . 1919, pp. 85-87).—Pot and field experiments 
to compare the productiveness of old and newly broken soil s and to study their 
fertilizer requirements showed that while there was scarcely any difference in 
the chemical analyses of these soils the old soil gave the largest yields of com, 
kafir, cotton, cow-peas, radishes,, peppers, and rice. The serniid crop showed 
smaller differences than the first, indicating that the new soils increased in 
productivity.. ’• 

Commercial fertilizers and fertilizers of local origin, Including barnyard 
manure, lime, green manure, coconut husk ash, sea slugs, seaweeds, and bat 
guano were tested in pot experiments, indicating that certain of the local 
products gave equally as good results as some' of. the . commercial fertilizers. 
Manure .was very beneficial to both old. and new soils. Lime on the old' soil 
and bat guano oai the new soil produced a good growth of corn, while seaweeds, 
coconut husk asii, and certain combinations of commercial fertilizers -containing 
acid phosphate were noticeable in their beneficial effects. 

. . Vegetation, experiments with different potash fertilizer salts and oitphos- 
plioric acid sand lime fertilization, E. A. Mitsch erlich, S. von -Saucken, and 
F. .Ifflanb C L&mtoD. Jcthrl58 (1919), pp. 501-514, pis. 4 ).—Pot experiments 
with' potassium chloric! on sand with oafs are, reported, which showed .that the. 
-best' results were obtained when the ratio of potash to nitrog en used - was 114. 

, No injurious inluence of potassium chloric.! was evident either with an' excess 
or a minimum application of nitrogen. 

In experiments with the sulphate, nitrate, and carbonate of potassium and 
primary and secondary potassium phosphates, the highest yields of oats were 

52473° —21-3 



24 


EXPERIMENT STATION RECORD. 


[Vol. 45 


obtained with the maximum applications of all the fertilizers, hut this was not 
true with potassium chloral. The relative values of the different salts varied 
widely.. The potassium carbonate gave the best results, followed in order by 
the potassium sulphate and potassium nitrate. 

Experiments with oats on the influence of lime on the activity of the phos¬ 
phoric acid in tricalcium phosphate, Thomas meal, and Anguar phosphate 
showed that gypsum apparently had no effect, while calcium nitrate strikingly 
decreased the activity of the phosphoric acid. Thomas meal was affected less 
than the other phosphates. With carrots, oats, and peas, the three phosphates 
produced results with all three crops in the ratio of 1: 0.47: 0.1. 

When dicalcium and tricalcium phosphates were applied to oats to deter¬ 
mine the influence of watering with tap and distilled waters, the total yield 
was always greater with tap water, but the difference was small. However, 
with tap water the grain yield was about 50 per cent of the total yield and 
with distilled water only about S3 per cent. 

Keeping soils productive, II. R, Hudelson (Missouri Sta. Circ, 102 (1921), 
pp. 24, figs. 8 ).—Popular information for the use of farmers on maintaining the 
fertility and produeticity of Missouri soils, based on the summarized results 
of work at the station, is given. 

Data on the composition and loss of plant nutrients from these soils are sum¬ 
marized, indicating that many of them are distinctly .deficient in nitrogen and 
phosphorus. Potassium is abundant in most soils although frequently insoluble, 
and it is considered advisable to increase the availability of soil potash by 
proper treatment rather than by actual additions. 

Information is given on the use of green and stable manures and crop resi¬ 
dues, and on the growing of legumes, and it is stated that both acid phosphate 
and bone meal have given excellent results on nearly all these soils. Raw 
rock phosphate has not given as satisfactory returns on these soils as steamed 
bone meal or acid phosphate, and when used it should be purchased under a 
guaranty that at least 90 per cent will pass through a 100-mesh sieve. One of 
the most urgent soil problems of Missouri is said to be that of maintaining 
a. supply _ of lime. 

Information is also given on the selection and use of commercial fertilizers, 

, Fertilizers and manures, A. D. .Hall (New York: E. P. Dutton & Co., 1920 * 
pp. XVI+384, i>hh 7).—This book is intended to supplement a previous one oh 
The Soil (E. S. R., 43, p. 621), and is "written in nontechnical language for 
farmers and students. Its purpose is to give practical information on the use 
of fertilizers and manures. A great deal of the information presented is based 
on the results of work at the Rothamsted Experimental Station. Chapters are 
included on fertilizers containing nitrogen, the function and comparative value 
of nitrogenous manures, phosphatic manures, the function and use of pliospliatic 
fertilizers, the potassic fertilizers, farmyard manure, Peruvian guano and other 
mixed fertilizers, materials of indirect fertilizing value, theories of fertilizer 
action, systems of manuring crops, the valuation and purchase of fertilizers, and 
the conduct of experiments with fertilizers. 

Phosphate rock in-1919, R. W. Stone (XI. 8. Oeol. Survey, Min. Resources 
U. 1919, pi. 2, pp. [2]+211-225 ).—This bulletin reports data on the produc¬ 
tion and export of phosphate rock in 1919 and on foreign phosphate deposits. 

It is stated that the phosphate rock sold in the United States in 1919 amounted 
to 2,271,983 long tons, valued at $11,591,268. As compared with the production 
in 1918, this was a decrease in quantity of 9 per cent and an increase in value 
of approximately 41 per cent. The total quantity of phosphate rock mined in 
1919 was 1,851,549 long tons, a decrease of nearly 19 per cent from the output in 
■1918. ' ■ 
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' Stocks reported on hand at the end of 1919 were about 555,000 long tons, or 
a decrease of about 50 per cent from 1913. In 1919 there was an increase in 
quantity of phosphate rock sold in South Carolina, Tennessee, Idaho, and' Utah, 
and an increase in value in all the producing States except Kentucky. The 
quantity of phosphate rock exported from the United States in 1919 was 
878,731 long tons. 

The storage and handling of potash, G. F. Zimmer (Ghent. Age {London], 
4 (1921), XVb. 82, pp. 34-87, figs. 7). —Methods and machinery for the storage and 
handling of potash salts in large amounts are described and illustrated. 

Lime: Definitions and specifications (U. 8. Dept, Com., Bur. Standard® 
Ctrc, 106 (1920), pp. 15). —Definitions of the generally used terms relating to 
compounds of calcium are given, with particular reference to agricultural limes. 

The transformation of caustic lime in soil and the solubility of the lime 
compounds formed in their relation to the theory of lime action, G. Hager 
(Jour. Landw., 65 (1917), pp. 245-311 , fig. 1). —Extensive studies conducted at 
the University of Gottingen are reported which failed to confirm the assump¬ 
tion that burnt lime changes completely into calcium carbonate in a short time 
in soil. Only a part of the lime combined with carbon dioxid, the remainder 
being adsorbed by the soil particles and leaving no free calcium hydroxid' in 
the soil after a short time. The alkaline reaction of limed soil is attributed, in 
addition to calcium carbonate, to the calcium hydroxid separated again from 
the soil particles in small quantities by the action of water. It was,'hot de¬ 
termined whether the lime adsorption was due to surface action or chemical 
causes or both. 

Liming increased the adsorptive power of soils for other bases, such as potash 
and ammonia. The higher the content of fine particles in soil and the less 
absorptively saturated it was, the greater were the amounts of lime fixed by 
the soil constituents. That part of the lime combining with carbon dioxid in¬ 
creased as the amounts of lime added increased. Generally, an equilibrium'be¬ 
tween the combining power of carbon dioxid in soil and the adsorbing power of 
soil was reached in a short time. 

Calcium carbonate was transformed more slowly in soil than burnt lime. 
Caustic lime is therefore considered to be adapted for use on absorptively, un¬ 
saturated soils. Lime combined with carbon dioxid and with soil constituents 
was dissolved out by soil water containing carbon dioxid. It was also leached 
• out in both combinations. The compounds formed by caustic lime- in soil were 
not'dissolved as rapidly by water containing carbon dioxid as arfifieally. pre¬ 
pared aragonite. 

It is the authors opinion that the greater activity of burnt lime'in soil can 
not be attributed wholly to greater solubiitiy of its combinations with''soil.; 
More probably the lime adsorbed by soil..constituents stands in some relation to 
the soil crumb structure. This point needs further study. 

In dry soil rich in fine particles, such as loam and clay soils, enough water' 
remains to slake caustic lime, resulting in a lime solution which- can , not be 
duplicated by the action of calcium carbonate and water containing'.carbon 
dioxid. Adsorption results in an energetic crumb formation, which eventually 
causes a change in the physical structure of the soil. 

' Sulphur, and sulphur composts In relation to plant nutrition, W.M. Tot- 
, TiNGHAM.and E. B. Hart (Soil Set, 11 (1921), No. 1 , pp. 49-73, figs. 6).— In a 
contribution from the University of Wisconsin, experiments are reported on 
the application of the procedure of composting floats with manure or soil. A 
silt loam soil and a garden soil, prepared by composting silt loam with manure, 
leaf mold, and sod, were used. 
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It, wag found that soil composts with sulphur added developed much acidity 
in. 32 weeks, which was greater where sulphur was used alone than where 
rock phosphate also was added. Dissociated acid formed but a small portion 
of the total acid. Composts of sulphur with horse manure showed appreciable 
increases in acidity but no increase in citrate-soluble phosphoric acid after 15 
weeks. 

: Sulphur decreased the loss of organic matter in manure by fermentation. 
Increased bacterial counts in these composts were maintained to the conclusion 
of 12.5 weeks. Acidity doubled in the rock phosphate and sulphur compost over 
this period, but was unchanged after 4.5 weeks. The variations of water- 
soluble sulphate were in the same direction as those of acidity, increasing 
where sulphur was added and decreasing in the other cases. Citrate-soluble 
phosphoric acid approximately doubled where sulphur was added, the. per¬ 
centage being based upon the common basis of original dry matter of the 
composts. In the Other cases the percentage of this constituent decreased ap¬ 
proximately one-half. 

Yields of oats from soil ..cultures to which these composts were applied 
agreed generally with the results of analysis of the latter, producing the 
greatest yields where sulphur had been applied. On sandy loam the yield of 
seed where sulphur compost was applied was as great as where the correspond¬ 
ing treatment included rock phosphate. Increased yields of oats were ob¬ 
tained also from the application of rock phosphate and sulphur with fermented 
manure. 

Similar composts which fermented 18.5 weeks showed 60 per cent great\ 
availability of phosphoric acid (solubility in ammonium-citrate solution) by K 
the addition of sulphur to rock phosphate. When aerated by weekly mixing 
the corresponding increase of available phosphoric acid was 90 per cent, 
although the total acidity was decreased thereby. The total acidity developed 
in the complete compost was nearly as great as that resulting from an equivalent 
addition of acid phosphate to the fermented manure. In this experiment the 
use of sulphur alone did not increase the proportion of citrate-soluble phosphoric 
acid in the manure. Application of these fermented manures and composts 
to sand cultures of barley led to equal yields from the rock phosphate and 
sulphur compost and a corresponding portion of fermented manure supple¬ 
mented by acid phosphate. These yields .were not superior to those from 
sulphur compost and manure reinforced by rock phosphate and sulphur. 

The process of sulfofication was .inactive after 12 weeks, but became ver y 
active 'after 18 weeks. 

In greenhouse trials on silt loam and sandy loam with clover and -Orueiferae, 
sulphur increased growth on the former soil, 100 lbs. per acre being as effective 
as more. Barley on field plats of sandy silt loam apparently in need of lime 
produced increased yields of seed by the application of sulphur. Sulphur alone 
was as effective as its combinations with marl and rock phosphate, and 100 lbs. 
of sulphur per acre was as effective as 50 or 300 lbs. Calcium sulphate pro¬ 
duced* better yields of oats upon silt loam than equivalent amounts of sodium 
sulphate 01 * sulphur when these supplemented the usual complete fertilizer in 
greenhouse Cultures. laming depressed the efficiency of calcium sulphate under 
these conditions, and 100 lbs. of elemental sulphur was more effective than 
either one-thirij or three' times-.as much. ''. Benefits from elemental sulphur were 
not apparent wlb?n it was superimposed upon the sulphates for application, : 

“ It appears probable that sulphur functions as a fertilizer both by oxidation 
to the nutrient &O 3 and by. producing, through oxidation, an acid condition 
favorable to the production of available P 2 O fi . These processes occur in com- 
posts of sulphur j*nd rock phosphate. '..They also, doubtless, continue when the 
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compost materials are tilled Into the soil. It remains to he proved whether the 
efficiency of sulphur is any greater when it is composted with rock phosphates 
and manure than when these materials are added simultaneously to'the soil. 
Adequate consideration of the use of sulphur as a fertiliser must recognize its 
tendency to deplete the stock of GaO, P 2 0 5) and other soil constituents. 1 ’ 

Inoculated sulphur as a plant-food solvent, J. G. Lipman, A. W. Blais, 
W.-'EL Martin, and C. S. Beckwith (Soil Sei. t 11 (1921), No. 2, pp. 57-5,9).—Ex¬ 
periments conducted by the New Jersey Experiment Stations are reported, 
showing that inoculated sulphur is apparently more effective than uninoculated 
sulphur for rendering inert mineral plant food available to growing crops. 
Mixtures of inoculated sulphur and ground phosphate rock gave better results 
than phosphate rock alone. 

Commercial fertilizers, 1919-20, W. H. Bore (California St a. Bui. 321 
(1920), pp. 93-127 ).—This bulletin contains the results of actual and guarantied 
analyses and valuations of 865 samples of fertilizers and fertilizer materials 
collected for inspection in California during the fiscal year ended June 80, 
1920, together with a list of registered manufacturers and dealers. Of the total 
number of valuations reported, 64 per cent were above the amount guarantied 
and 88 per cent below. There were 26 deficiencies in available phosphoric acid, 
56 in total nitrogen, 4 in potash, and 48 in valuation. 

Analyses of commercial fertilizers, fertilizer supplies, and home mix¬ 
tures, 1920, C. S. Cathcart et al. (New Jersey Stas. Bui. 344 (1930), pp. 5- 
47).—This bulletin contains actual and guarantied analyses of 566 samples of 
fertilizers' and fertilizer materials collected for inspection in New Jersey dur¬ 
ing the spring of 1820. These included 86 brands of fertilizer materials, 7 
home mixtures, 839 brands of commercial fertilizers containing nitrogen, phos¬ 
phoric acid, and potash, 122 brands containing nitrogen and phosphoric acid, 
and 12 duplicates. 

Commercial fertilizers in 1919-20, G. S. Fbaps and S. E. Assury (Texas 
Sta. But 285 (1920), pp. 3-25). —This bulletin contains the results of actual and 
guarantied analyses and valuations of 420 fertilizers and fertilizer materials 
collected for inspection in Texas during the year ended September 1, 1920, 
together with a list of brands registered for sale in the State during the year. 
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■'Normal and'abnormal germination of grass fruits, J. Zinn '(Mitt. Landw. 
Lehr Jeans. K. K. Mochsch. Bodenkul. Wien , 2 (1914), No. 4, pp. 875-712, pis. 8; 
al>8. m Maine Sta. But 394 (1920), pp. 195-218 , pis. 4). —A description is given of 
the processes that take place at the time of emergence of the radicle of hulled 
grass fruits from the surrounding tissues. 

The penetration of the germinating embryo through the ■ tissues' of;the ad¬ 
hering pericarp is said to be a purely mechanical process. In normal germina¬ 
tion the coleorhlza breaks through the base of the fertile' glume within a zone" 
whose mechanical resistance is greatly lessened by' the reduction and differen¬ 
tiation of the epidermal and hypodermal cells. The prosenebymafous-'tissue'', 
yields" along lines"'of contact of-the long schlerenehymatous cells. Likewise', 
the epidermis- Is ruptured in a region where cells marked by different morpho¬ 
logical forms and'physical structure meet. In both eases the cells are pushed 
apart.', " A "■ : , 

The abnormal germination of hulled grass fruits is said to be caused by ex¬ 
ternal mechanical factors which so operate as to thwart and eliminate the 
growth tendency of the radicle in the normal direction. 




28, EXPERIMENT STATION RECORD. ' [Vol. 45 

The chief function of the coleorhiza is said to be its mechanical performance 
in breaking through the tissues of the glume, and its further function as a pro¬ 
tective organ for the tender radicle. The radicle emerges from the coleorhiza 
through a longitudinal opening formed by the cells being detached and pushed 
apart without being injured in any way. 

Abnormal conditions in [planting] seed, M. Hollrung (Kuhn Arch 8 
(1919), pp. $52). —This is a systematic account of conditions related to ger- 
minability in seeds, including after-ripening, rest period, germination, and 
different forms of seed treatments as applied to cereals, beets, potatoes, legumes, 
and other- plants. 

Antagonistic reactions and role of the callus in grafted plants, L. Daniel 
(Compt, Bend. Acad, Set. [Paris'], 170 (1920), No. 25, pp. 1512-1515). —The 
author concludes from his studies that the callus contributes in a considerable 
part to modify the biological state of both stock and graft and to determine a 
clearly marked antagonism, giving rise to the formation of repara to ry organs. 
These are discussed as to their function and probable significance. 

Immunity of annual plants to symbiotic fungi, J. Magrou (Compt. Rend. 
Acad. Sci. [Paris], 170 (1920), No. 10,. pp. 616-018).— A study of several plants 
along lines suggested in work previously noted (E. S. R., 30 p, 730) is con¬ 
sidered to justify the view that symbiosis depends upon the conditions of 
resistance by the mycelial body to something similar to phagocytosis in the 
higher plants. Immunity is correlated with the destruction of that mycelium. 

The necessity of vitamins to the development of plants, A. Lumi&re 
(Compt. Rend. Acad. Sci. [Paris], 171 (1920), No. 4, pp. 271-278). —Studies cited 
with discussion are considered to show that vitamins are substances indis¬ 
pensable to life, being incapable of replacement by any chemical substance. 

Influence of the carbon source upon the utilization of nitrogen by Bacil¬ 
lus snbtilis, E. Aubel (Compt. Rend. Acad. Sci. [Paris], 171 (1920), No. 9, pp. 
478-480). —It is claimed, on the basis of the data here presented, that under 
these conditions the nature of the carbon source exercises a distinct influence 
on the utilization of nitrogen by B. suhtilis. An increased yield was asso¬ 
ciated with glycerin over that with levulose, which was in turn greater than that 
with glucose. 

Influence of small amounts of potassium on physiological characters of 
Sterigmatoeystis nigra, M. Molliard (Compt. Rend. Acad. Sci. [Paris], 170 
(1920), No. 16, pp. 949-951 ).—-A study of S. nigra growing in a nutritive medium 
containing a small amount of KH2PO* shows a marked specific action on the 
development of the fungus in ways which are detailed. 

The action of chioriu and other vapors on plants, P. Guerin and C. Lor- 
mand (Compt Rend. Acad. Sci. [Paris], 170 (1920), No. 7, pp. 401-403).— Ex¬ 
perimentation testing the effects of several military gases on different plants 
showed that exposure for one to two hours to an atmosphere containing small 
■Quantities of chlorin, palite, bromaeetone, chloropierln, -and mustard gas caused 
temporary loss of leaves without any apparent permanent injury to the plant 
itself. The effect on the leaves appears to be due to marked plasmolysis or pro¬ 
toplasmic contraction produced. In cherry laurel subjected to chlorin the change 
is followed by disengagement of hydrocyanic acid, and in AucuOa japomca by 
very intense blackening of the leaves. 

. Action' of chloropierln on higher plants, G. Bertrand. (Compt. Rend. Acad . 
Sci. [Paris], 170 (1920), No. 14, pp. 858-860).— The author adds to the above 
report an account of studies by himself on the effects of cliloropicrin as noted 
in connection with such plants as pear, elm, poplar, lilac, grape, cherry laurel, 
and spindle tree. These plants or portions thereof were subjected to chloro- 
pierin under varying conditions. The results are detailed with discussion. 
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Plasmolytic effect of vapors, P. Gubkin and C. Lormaxd (Compt. Rend. 
Acad. Sol. IParis ], 170 (1920), No. 26, pp. 1598-1601 ).—The authors have been 
able in the course of the study here reported (as a continuation of those above 
noted) to confirm most of the conclusions previously announced by Mirande 
(E. S. R., 24, p. 139). Details are added regarding the effects of different 
poisons oilplants. 

Anthracene as a tar constituent injurious to plants, R. Eweet (Jahresber. 
Ter. Angelo. Rot., 15 (1917), No. 2, pp. 170-172 ).— The author concludes as a 
result of studies indicated that anthracene itself is the most Injurious of its 
group to plants, causing a characteristic form of injury. 

Action of hydrocyanic acid [on seeds and on parasitic organisms], J. 
Stoklasa (Compt. Rend. Acad. Sci. [Paris], 170 (1920), No. 23, pp. 1404-1401 ).— 
Tests applied to seeds of economic plants indicate that hydrocyanic acid as here 
uesd is an excellent disinfectant for seeds, increasing development and yield. 

Comparative study of microffora and nitrogen content of soils partially 
sterilized with calcium sulphid, G. Truffaut and N. Bezssqnoff (Compt. 

‘ Rend. Acad. Sci. [ Paris J, 171 (1920), No. J h pp. 268-271).— In three series of 
experiments employing considerable quantities of sulphid and carbid in connec¬ 
tion with cultures of wheat, endive, and turnip in porous pots giving constant 
aeration, the porous medium was found to favor (though decreUsingly witil¬ 
th© lapse of time) the loss of ammoniaeal nitrogen by diffusion, but to hinder 
the continued development of anaerobic bacteria, such as Bacillus buipriciis. 

Under conditions of culture in the open field, using 150 kg. calcium sulphid 
-~-j>er hectare (133.5 lbs. per acre), the soil did not become poor In nitrogen 
„„-despite a considerable removal of that element. 

Absorption of calcium by plant roots and its antitoxic properties toward 
copper, L. Maquenne and E. Demoussy (Compt. Rend. Acad. Sci. [Paris], 170 
(1920), No. 8, pp. 420-425). —Having noted in a previous communication (E. S. 
R„ 39, p. 526) a preponderant and specific action of calcium on the development 
of growing plants, the author set out to investigate the relation between this 
effect and the neutralizing effects of calcium on copper compounds, which are 
ordinarily Injurious when used alone. 

It is found by repeated tests that calcium, even in excess; does not oppose 
either the absorption of copper by the roots or its diffusion in the aerial portions. 
The presence of copper does not hinder the assimilation of calcium. The action 
of calcium in connection with copper appears to be physiological. It favors the 
diffusion of the latter, probably preventing, within limits, its undue accumulation 
at any point. 

A case' of favorable: action of copper on vegetation, L. MaqtjexXe and 
E. Demoussy (Compt. Bend. Acad. Sci. [Paris], 170 (1920), No. 26 .. pp. 1342-, 
1545). —Having found in work previously noted (E. S. R.,-44, p. 825) that copper 
is widely distributed in the tissues of ..plants, the authors have'carried out 
studies in sterile media with peas, lettuce, and wheat. While the experimental' 
tion noted is not regarded as establishing an alimentary value for copper, it Is; 

■ regarded as proving that in certain media and under certain conditions copper. 

■ exerts , an antitoxic function, as does calcium in connection with certain, of.her 
metals throughout a wide range of conditions. 

Iron as toxic [to 'plants] and copper as' antitoxic, L; Maquexne and;. Ex 
Demoussy ( Compt. Rend . Acad. Sci. [Paris], ill (1920), No. '4, pp. <2tS-22 £),— 
:v Data .presented, showing the antagonistic effects of copper and the injurious' 
effects of iron on plant roots, suggest, several, practical applications. 

[Osmosis in plant physiology], P. Lesage (Compt. Rend. Acad. Sci [Paris]* 
171 (1920), No. 6, pp. 858-860 ).— Having employed acetocellulose As an osmotic 
membrane In the repetition of experimentation hi others on osmosis and as- 
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piration due to evaporation, the author discusses the data and offers sugges¬ 
tions regarding their scientific and practical hearings. 

Studies on the evolution of protoplasm in plants, V. Galtppe (Compt. 
Rend . Acad, Sci [Paris'], 170 (1920), No. 6, pp. 342-345).— Culture studies briefly 
noted as applying to cells from the floral epidermis of Iris, tulip, and other 
plants are said to show that the living part of the protoplasm is constituted by 
microzymes. 

Cytoplasmic elements, A. Guilliermond (Compt. Rend. Acad . Set [Paris], 
170 (1920), No. 10, pp. 612-615 . figs. 5). —The author describes the chondriomes 
in contrast with other and somewhat similar bodies observable in the cell, in 
particular as regards their reactions to stains. Vegetable cells are said to 
show, in addition to globules presumably lipoid in character (having nothing 
in common with chondriosomes), a vacuolar apparatus called the vacuome by 
Dangeard (E. S. IL, 44, p. 822), showing mitochondrial forms, and chondriomes 
similar to those of animals, and represented by two varieties of mitochondria. 

Structure and metabolism of vegetable cells, P. A. Dangeard (Compt. 
Rend. Acad. Set [Paris 3, 170 (1920), No. 12, pp. 709-714). —The author discusses 
his own views regarding three cell constituents as previously noted (E. S. R., 44, 
p. S22), with critical notes .on the conclusions of Guilliermond, noted above. 

■ The structure- of plant ceils, A. Guilliermond (Compt. Rend. Acad. Sci. 
{Paris], 170 (1920), No. 25, pp. 1515-1518). —A reply to the article noted above. 

Vacuome, plastidome, and spherome in Asparagus, P. A. Dangeard 
(Compt. Rend. Acad. Sci. [Paris], m (1920), No * 2, pp. 69-74, figs. 16).— The 

author utilizes the terms previously introduced by himself (E. S. E:, 4^, :> 

' • ''"' m 

p. 822), in describing cellular constitution in A. verticMlatus , which was studied* 
in this connection. The characters of three constituents named are separately 
detailed, and the changes undergone are briefly noted. 

Cyfolegical study of the sexual organs of ferns, L. Emberger (Compt. 
":Rmd, Acad. Sci. [Paris], 171 (1920), No. 16, pp. 735-737). —The author reports 
that the sexual organs of ferns show clearly in certain stages the existence in 
cells of the chrondriome composed of two varieties of mitochondria, which 
preserve their individuality throughout their development. One form repre¬ 
sents the mitochondria destined to develop as plastids, the other mitochondria 
unknown as to function. 

The evolution of chondriome and of plastids In the Fucaceae, G. Mange- 
not {Compt. Rend. Acad. Sci. [Paris], 170 (1920), No. 3, pp. 200, 201, fig. 1).— , 
From the same point of view as that held in the previous communication 
(B. 8. ft, 44, p. 823), the author now deals with the reproductive organs of 
Fucus. ' 

It is stated that the evolution of the chondriome and of plastids in the 
Fucaceae is associated with the persistence of phaeoplasts throughout the whole 
developmental period of the plant. However, the phaeoplasts of young tissues 
and of reproductive organs are minute in size and very sensitive to chemical 
agents, differing dearly from the larger phaeoplasts occurring in the peripheral 
cells. 

It is stated that there exists along with these plastids, in all of the cells, a 
chondriome made up exclusively of granular mitochondria, the functions of 
which remain unknown. 

Evolution of the chondriome in vascular cryptogams, L. Emberger 
(Compt. Rend. Acad. Sci. [Paris], 170 (1920), No. 5, pp. 282-284, ftffs.: 5 ).— 
Observations cited are said to show the existence of two distinct varieties of 
mitochondria in the root merislem of Athyrium fUixfemina. These varieties 
show practically the same forms, but differ somewhat in size and in intensity 
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of coloration. Of these varieties, the more numerous' comprises young plastids; 
the other, mitochondria of unknown significance as regards their functions. ' 

Evolution of the chondriome in the formation of the sporangium of 
ferns, L, Embergek ( Compt . Rend. Acad. Set. [Paris], 110 {1920), No. 8, pp. 469- 
471 , figs. 7).—Study of Scolopendrium vulgar e and Asplenlum rnta-uiuraHa 
from the evolutionary point of-view, as indicated in the study noted above, 
shows in all stages of development of the cell the two varieties of mitochondria 
previously mentioned. Evidence of mitochondrial reversibility is apparent in 
the cell changes involved in the development of the sporangium. 

Evolution of the chondriome during the formation of pollen grains, 
A. Guillieemond (Compt. Rend . Acad. Set. [Paris ], 170 (1920), No. 17, pp. 1003- 
1006, figs. 11). —A study of the appearance of the chondriomes during the 
formation of pollen grains of Lilium candidum is briefly detailed. 

Observations on chondriomes in living cells, A. 'Guillieemond (Compt. 
Rend; .Acad. Sci. [Paris'], 170 (1920), No. 22, pp. 1329-1331 , figs. 5 ).—A study 
of cellular elements in Saprolegnia sp. is discussed, including the technique and 
results of employment of different colorants. 

Thu chondriome in Yancheria, G. Mangenot (Compt. Rend. Acad. Pci. 
.[Paris], 170 (1920), No. 24, pp. 1458, 1459). —Three sorts of granulations are 
briefly indicated, as distinguishable in Yancheria. The evolution of the chcm- 
driome in plants is held to prove that chloroplasts should be considered as 
mitochondria adapted to chlorophyll assimilation. 

Period required for the development of chlorophyll in maximum light 
intensity, H. Gottpin (Compt. Rend . Acad. Set. [Paris}, 170 (1920), No. 12, pp.. 
753, 754).—Studies* continuing those previously noted (E. S. Ib, 44, p. $24) on 
several garden and other plants show that the time required to obtain maximum 
green coloration in leaves or cotyledons varies from 1 to 5 days, that required 
for other portions being 3 to 15 days. In no case was maximum coloration 
obtained in less than one full day of sunshine. 

Action of radiations of different wave, lengths on chlorophyll, lb Wurm- 
see (Compt. Rend. Acad. Sci. [ Paris ], 170 (1920), No. 26, pp. 1610-1612).— 
Details are given in tabular form with discussion for the reel, green, and violet 
portion of the spectrum regarding absorbed energy, velocity of reaction, ratios 
between these two, constant of absorption, and photochemical sensitivity ob¬ 
served in the study of chlorophyll prepared according to the method of Will-: 
statter and Stoll, ' 

Action of light waves of different lengths on chlorophyll 'assimilation, 
R. Wubmser (Compt. Rend. Acad. Sci. [Paris], 171 (1920), No. 17, pp. . 820- 
822). —Having followed the changes' in alkalinity of sea water containing algae 
(Rhodi/mema palmata and TJlva lactuca) exposed to light waves of different 
lengths, the author reports having demonstrated the existence of two maxima. 
The red pigment of algae is associated with assimilation occurring at low in¬ 
tensities as regards luminosity. 

Resistance of plants to starvation, H. Coupin (Compt. Rend . Acad, Sci. 
[Paris], 111 (1920), No. 12, pp. 550, 551). —Higher plants deprived of light 
showed exhaustion after periods ranging from 15 days for Provence, alfalfa to 
60 days'for pignon pine "(Rinas pinea). 

Phenomena of torsion comparable to the twisting of tendrils produced 
experimentally, H. Ricqhe (Compt. Rend. Acad. Sci. [Paris], 170 (1920), No. 
.23, pp. 1399-1401 ) .—It is stated that torsions comparable to twisting of ten¬ 
drils may be produced by geotropism in a plant, and that heliotropism may be 
employed to give a similar effect 

Orientation, of branches in space, H. Ricgme (Compt. Rend. Acad. Sci. 
[Paris], 171 (1920), No. 16, pp. 7 34, 735).—The author holds that the orientation 
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of branches, under the influence of gravity, depends upon the content of water 
at disposal to allow for the effects of its unequal distribution as determining 
weight. 

The trails mission of fasciation and of dichotomy, J. D. I) 1 Oliveira 
( Compt. Rend, Acad. BcL [Paris], 170 (1920), No. 10 , pp. 615, 616 ).—The alleged 
transmission, by grape stock to graft, of the two specific characters fasciation 
and dichotomy is recorded with discussion. 

Production by traumatism of a new form of maize having multiple 
caryopses, L. Blaring hem (Conipt. Rend. Acad. Sci. [Paris], 170 (1920), No. 
11, pp . 677-679 ).—Out of one of the groups derived from a culture of Zea mays 
separated about 1903, after wounding the principal stem (E. S. It., 18, p. 732; 
19, p. 1128), the author isolated a strain having crinkled leaves, also the line 
designated as Z. mays polysperma , having two or three caryopses intimately 
fused together. He gives a brief account of how he obtained, among the strains 
arising from seed developing in a terminal inflorescence (fasciated) a new 
form of maize showing heredity of that character. This is considered a typical 
example of inheritance of acquired characters. 

[Peloria], L. Blaringhem (Compt. Rend. Acad. Sci. [Paris], 171 (1920 ), 
No. Jj, pp. 252-25$). —A study of the nature and heredity of peloria in Digitalis 
purpurea concludes with a claim that this is a case of hereditary fasciation. 
Partial sterility also appears as a feature of the case in question. 

FIELD CROPS. 

Forage crops in western Kansas,. R. E. Getty ( Kansas Sta. Bui. 225 
(1921), pp. 8-54, figs. 10). —Cultural and field practices applicable to the pro¬ 
duction of forage crops in the western half of Kansas are described. The in¬ 
formation presented in this publication was derived from variety and cultural 
experiments conducted at the Fort Hays Substation in cooperation with the 
Office of .Forage Crop Investigations of the U. S. Department of Agriculture 
from 1918 to 1919, inclusive. Data on environmental conditions and experi¬ 
mental results are tabulated and discussed, together with notes on insects and 
rodent pests. 

Sorghums have proved most productive, particularly in dry seasons, with the 
heaviest forage yields given by the sweet sorghums (sorgos). Red Amber sorgo 
in a 6-year test gave an average acre yield of 8.45 tons of cured fodder, while 
corn produced only 1.52 tons. Red Amber made 3.57 tons of hay per acre, 
while German millet yielded 61 per cent and Sudan grass 76 per cent as much. 
Sumac, Orange, Western Orange, and improved Black Amber are also valuable 
sorgos, but seldom equal to Red Amber. 

For both grain and forage, Pink, Sunrise, and Dawn kafirs are recommended 
as the best varieties; for grain alone, feterita, rnilo, and Freed are better 
adapted, especially under adverse conditions. 

Between May 15 and June 15 is usually the best time to plant sorghums for 
grain and forage, but early varieties may be planted for forage up to July 1. 
Varying the rates of seeding affected forage yields but little when the land 
was well occupied. For hay, close drilling sorgo at the rate of 30 to 40 lbs. 
per acre has been found to be a good practice in favorable seasons. Spacing 
sorghum 1 plants, 4 to 8 in. apart'in'.the row .for forage, .and 8 to 12 in. apart 
for grain in rows,3 to 3.5 ft. apart, are' recommended for best results. Analyses, 
M Red Amber sorghum hay, cut at four stages of maturity, are reported. 

The culture of Sudan grass, for;"hay and pasture is .advised in the place, of 
much of the millet now grown. Seeding between May 15 and June 15 is held 
best, but good yields have been obtained at Fort Hays when planted as early 
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as May 1* and as late as July 15. For bay, Sudan grass should be seeded at 
tbe rate of 15 to 20,lbs. per acre in close drills, or 8 to 4 lbs. per acre in rows 
3,5 ft. apart, and cut between tbe first head and the full-bloom stage. Although 
an uncertain seed crop, profitable yields are sometimes obtained. For seed, 
tbe crop should be planted in rows. Analyses of Sudan grass bay, cut at dif¬ 
ferent stages, are reported. 

German or .Golden millet yields the most hay, but earlier varieties such .as 
Kursk, Siberian, common, Hungarian, and Goldmine are more drought resistant 
Grasses failed to give good results when seeded for permanent bay or pasture. 
Although once considered promising, brome grass is unsuited for land too dry 
for alfalfa. 

Alfalfa is the most desirable forage crop to grow on irrigated land or on 
unirrigated bottom land, but is rarely profitable on dry uplands with an annual 
rainfall of 25 in, or less. Common alfalfa is preferred to other varieties. 
Biennial , white sweet clover is suggested for pasture on bottom lands too sandy 
or too close to ground water for alfalfa, but is not recommended for upland 
conditions. Drilling from 10 to 15 lbs. per acre from April 15 to May 15 is con¬ 
sidered the best practice in obtaining stands of alfalfa and sweet clover. 
Analyses of sweet cl overhand alfalfa leaves and stems are reported. 

Results with the annual legume crops, including field peas, cowpeas, soy beans, 
tepary, and pinto beans, vetch, chick-peas, and Spanish peanuts, do not warrant 
their general planting. 

Sunflowers, sugar beets, mangel-wurzels, turnips, rape, Tunis grass, Johnson 
grass, and sainfoin have been found less profitable than other plants that meet 
the same needs. Russian thistles may be used as an emergency hay crop, but 
their seeding is not advised. 

[Report of field crops work in St. Vincent, 1918-19], F. Watts (WcM 
Indies Imp. Dept. Agr. St. Vincent Agr. Dept. Rpt., 1918-19, pp. '6-8, 8-12, '20- 
80 ).—-Fertilizer experiments with Sea Island cotton -and arrowroot, breeding 
work with cotton, cowpeas, bonavist bean (Dolichos labial)), and castor bean 
are reported, in continuation of previous work (E. S. XL, 41, p. 528). Tabu¬ 
lated statistics are presented and discussed regarding the production of cotton, 
arrowroot and cassava starch, cacao, sugar, corn, coconuts, peanuts, and peas 
on the island. 

Mulching arrow-root with Gliricidia prunings gave an average acre yield of 
Ml,005 lbs. of rhizomes, compared with 17,845 lbs. from untreated plats. In 
.comparisons of various organic and artificial fertilizers, a mulch of Gliricidia' 
prunings led, producing GO,70S lbs, per-, acre, and was followed by sulphate of 
potash, 27,188 lbs., with 19,194 lbs. from the untreated cheek. 

[Report of field crops work in British Guiana], J. B. Harrison {Brit. 
Guiana Dept. Set. and Agr. Rpt., 1918 , pp. Ji-20 ).—Experiments with sugar cane 
and rice described for the year ended December 31, 1918, in continuation of 
previous work (E. S. R., 41 p.-528), have been already noted (E. S. It., 43, 
p. 532; 44. p, 186) from other sources. 

[Report of agronomy work at the Guam Station, 1919], G. ..Briggs 
{Guam Sta, Rpt., 1919, pp. 23-80, 81, 32, 33, 8- ! i, 35. pis. 2).—The continuation 
of 'work with field crops along the same general lines as heretofore (E. S. R., 
42, p. 31) Is described. The typhoon of July 6,' 1918, which destroyed nearly 
all of the growing crops on the island; excessive rains following for three 
months'; and an extended-drought ■'.occurring during the last half of the year,' 
combined to render the agronomic work very disappointing. 

In fertilizer tests with Para grass, barnyard manure alone gave the most 
lasting results, and was followed in effectiveness by applications of large amounts 
of commercial fertilizer. Para grass planted with velvet beans produced 1,298 
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,lbs. of green forage for the first crop and 8,220 lbs. for the second crop, as 
compared with 760 and 805 lbs., respectively, from plats of grass alone. 

Paspaliim grass withstood the typhoon, heavy rains, and extreme drought, 
and remained in better shape than any other grass or forage crop on the 
island. Cuttings of seed stems planted in boxes produced good growth, demon¬ 
strating that Paspaliim can be propagated from seed stems as well as from 
seed and by root division. Work with Guinea grass, Sudan grass, Bermuda 
grass, and Guatemala grass ( Tripsacum laxum) is also noted. 

The sixth cutting of ratoon kafir yielded 2,292 lbs. of forage per acre, while 
that of ratoon sorghum produced 4,224 lbs. Feterita and yellow milo were 
the earliest of the grain sorghums, while Dawn and Blackball were the most 
promising of the kafirs. Dawn kafir was outstanding in yields of seed and 
forage. Orange gave the best results in a limited test of sweet sorghums. 

In legume tests, soy beans and Canada field peas were failures, while mungos 
produced a fair crop of beans and matured in less time than any other variety. 
Jack beans and velvet beans made slow growth in the dry season, but responded 
vigorously in the wet season. Jack beans were the only legumes withstanding 
the typhoon. Cowpeas gave good results in all cases and on all soil types, 
with New Era and Whippoorwill appearing well adapted for all purposes. In 
a forage test in which these varieties were planted broadcast and in drills 3 ft. 
apart, the drilled plats gave larger yields of peas, but the broadcasted areas 
gave slightly more forage. This also held true with mungo beans. Cowpeas 
proved the best cover crop for the long dry season, while velvet beans produced 
the best growth during the rainy season. Alfalfa was considered unsuited to 
the climate and environment. 

Variety tests of root crops included arrowroot, cassava, sweet potatoes, taro, 
edible eanna, and chufas. In a trial of edible cannas, a yield of 5,525 lbs. of 
tubers was secured between March and October. 

All cotton varieties were killed by the typhoon. 

In 10 generations of ear-to-row breeding work with corn, the characters of 
dwarfness of stalk, one ear, and early maturity have become fairly well fixed, 
but the yield has apparently decreased. 

The maximum yield in fertilizer tests with rice, 2,070 lbs. of first-grade 
rice and 4.95 tons of straw, was produced by an application of 200 tbs. of 
ammonium sulphate and 166.5 lbs. of acid phosphate, as compared with 625.5 
lbs. of first-grade rice and 4.62 tons of straw, the average of the unfertilized 
plats. Only the plantings made before October 1 made appreciable crops. 

Orinoco tobacco produced 154,3 lbs. of leaves, as compared with 126 lbs. 
from the native tobacco, and also a larger number of first-grade leaves. 

[Report of field crops work in Bengal, 1918-19], E. S. Fin now ict al, 
{Bengal Dept . Ayr. Rpt1918-19, pp. 2-6, 1-9, 15-21, 22-25, '£$■ 27-80, 88-36, #, 
42-1,1, 50, 52-5J h 58, 59, 64, 66, 67, 10-74, 77, 78, 81, 88-85, 86-89, 91, 92, 9, f~ 
102). —In continuation of similar work previously noted (E, S. It, 42, p. 132), 
this report describes variety, cultural, and fertilizer tests with jute, rice, corn, 
potatoes, sugar cane, tobacco, and miscellaneous field crops conducted at the 
several experimental centers in Bengal. 

;■ [Reports' of field crops work in Fiji, 1917 and 1918], C. H. Knowles 
(Fiji Dept. Apr. Ann. Rpts„ 1917, pp. 8, 4, 5; 1918, pp. 4, 1, 8). —Results of 
variety tests with yams, cultural experiments with rice, and field trials of corn, 
sisal, Mauritius and maniia hemp, kapok, kawai (Dioscorea aculeate ), kava 
(Piper methystieum), cassava, and miscellaneous field crops conducted at the 
, Nasimi Experimental Station during 1917 and 1918 are reported, in continua¬ 
tion of similar work previously noted (E. S. It., 40, p. 231). 
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, [Report of field crops work at the Partabgarh and Benares Agricultural' 
Stations], L. C. Sharma ( United Pro vs. Agra and Oudh Agr. Bias. East. Circle , 
Rpt. 1919 , pp. 2-10, 2-5). —Variety, cultural, rotation, and fertiliser tests with 
idee, sugar cane, wheat, barley, gram, peanuts, and miscellaneous crops are de¬ 
scribed in continuation of previous work (E. S. K., 40, p. 825) for the year ended 
June 30, 1919. 

Cultural directions for field crops and vegetables, P. J. Wester (Philip¬ 
pine Agr . Rev., 13 (1920), No. 2, pp. 80-83 , pis. 7).—Cultural methods considered 
best in growing field crops and vegetables in the Philippines are described. 
Besides the crops commonly cultivated in the temperate regions, directions are 
presented for the culture of the marutong, patani, seguidilla, and sltao beans, 
and the adlay, anipay, aroro, apalia, batao, borona, eadios, camote, cassava, 
ehayote, condol, curuba, gabi, guar, libato, nami, patola, pechay, upland ragi, 

J sapang, sembu, sesame, sincama, talinum, tongo, ubi, upo, and yautia. 

Handbook of breeding of agricultural plants, C. Fruwiuth et al. (Hanfr 
Inch der Landtoirtschaftliehen Pfianz.enziichtung. Berlin : Paul Par eg, vol. 1 , 
5. ed., rev., 1920 , pp. XVIII+44%* Pte* fiO 8 - 91; vol. 2, 3. ed., rev., 1918, pp. 
XVI-\-262, figs. 50; vol. S, 3. ed., rev., 1919 , pp. XVI-{-240, figs. Jj.5; vol . 4, 3. ed., 
rev., 1919 , pp. XVI+504, fid 8 - 42; vol. 5, 1912, pp. XIX+1S4 , figs. 32). — This 
comprises five volumes, of which the fifth has been previously noted (Ev S. R., 28, 
p. 736), as well as earlier editions of the first four volumes, as follows: 

I, General Principles for the Breeding of Agricultural Plants (E. S. K. t 32, p. 
430) ; II, The Breeding of Corn, Fodder Beets, and Other Root Crops, Oil Seed 
^.Plants, and Grasses (E. S. R., 21, p. 543); III, Breeding of Potatoes, Jerusalem 
Artichokes, Flax, Hemp, Tobacco, Hops, and Leguminous Forage Plants 
including Clovers (E. S. R., 17, p. 1055); IV, The Breeding of the Four Principal 
Cereals and Sugar Beets (E. S. It., 24, p. 684). 

Trials of exotic cereals in Algeria, L. Ducellxeb (Bui. Agr. Algeria, 
Tunisie , Maroc, 2. ser., 26 (1920), No. 10, pp. 218-229 ).— Results of tests of 
varieties of wheat, barley, and oats from European and other sources are 
reported. The European varieties exhibited a lesser drought and rust resist¬ 
ance, a longer period of winter dormancy, slower plant growth, and later 
maturity of grain than native African varieties. 

Oil plants [in Uruguay], R. S. Silveisa ([Uruguay'} Min. Indus. Imp.'Xm. 
Ganaderia y Agr. Bol. 87 (1920), pp. 21 ).—The culture and utilization of pea¬ 
nuts, sunflowers, sesame, colza, and castor and soy beans in Uruguay are dis¬ 
cussed. 

A study of the influence of the root system in promoting hardiness in 
alfalfa, W. South worth (Sci. Agr., 1 (1921), No. 1, pp. 5-9, figs. 6 ).—A resume 
of earlier work on the relation of root development to .hardiness in alfalfa is pre¬ 
sented, together with results of investigations conducted at, the.'Ontario Agri¬ 
cultural College from 1909 to 1912. The author arranges the different mot- 
systems of alfalfa plants into three main types: True root system without under- ; 
' ground'stems, with single or branched taproot; branched taproot with well- 
defined underground, stemsand'branched taproot with buds and aerial roofs as, 
distinguished from underground stems. 

' From .the observations and investigations it is considered that the capacity 
of alfalfa to withstand severe winter conditions depends very largely on ' its 
root system, plants possessing a branched root system withstanding winter 
heaving much better than those having only single taproots of whatever length. 
Those plants with the power to produce rooting underground stems have the 
ability to renovate themselves, and after the death of the main rootstock, can 
maintain a separate existence. Alfalfa plants spreading by means of root 
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proliferation possess a form of vegetative multiplication which promises to give 
the plant greater powers of cold resistence and of recuperation from injury than 
is possessed by even true rhizomes. This faculty may render possible the 
growth of good crops under adverse climatic conditions where the culture of 
common alfalfa would be quite impracticable. 

First generation crosses between two alfalfa species, L. TL Waldron 
( Jour . Amer. Soc. Agron., 12 (1920), No. 4, pp. 138-11$, figs, 4).—This contribu¬ 
tion from the North Dakota Experiment Station compares the amounts of 
growth made and winter injury sustained by Pi hybrids between common alfalfa 
’( Medlcago sativa) and yellow-flowered alfalfa (M. falcata) with the growth 
made and injury sustained by the parent forms. Studies' of cross-fertilization 
occurring between these species have been noted heretofore (E. S. R., 42, p. 32). 

The hybrids showed a much greater weight per plant than either M. sativa 
or 31. falcata plants grown under like conditions. The increase in weight was 
47,5 per cent. The absolute variability of the hybrids was much greater than 
that of the parents. Data on length of stems of the hybrid and the nonhybrid 
plants did not show significant differences, and the increased weight per plant 
was considered probably due to the increased number of stems per plant 
Although winter injury was comparatively slight, plants of M. falcata showed 
significantly less killing than the other groups. 

On the evolution of the corn ear, N. R. Mendiola ( Philippine Agr. Rev., 
13 (1920), No. 2 , pp. 112-114, pis. 4).—-The author presents and discusses illus¬ 
trations showing several stages in the transition between the ear and tassel of 
corn in support of the theory of Montgomery (E. S. R., 17, p. 757) that the ear 
of corn originated directly from the central spike of some tassel-like structure 
similar to the corn tassel. 

The inequality of reciprocal corn crosses, F. D. Richey (Jour. Amer. Soc. 
Agron., 12 (1920), No. 6-7. pp. 185-196, fig. l).—ln this contribution from the 
XL S. Department of Agriculture, the yields of three pairs of reciprocal crosses 
between Boone County White, Fraley Yellow Dent, and U. S. Selection No. 120 
are compared, inequality being shown in each pair of Crosses. The author 
■ observes that a difference in the food materials furnished the young plants by 
the several maternal parents and a difference in germinal reactions with diverse 
cytoplasms have been suggested as possible causes of such inequalities, and 
states that the unequal transmission from Fraley Yellow Dent as a stamina te 
and as a pistillate parent shows that some type of sex-linked inheritance must 
at least he considered as a possible cause of inequality between reciprocal com 
crosses. 

Reproducing power of well-filled v. poorly-filled ears of maize, G. P. 
Hartley and H. S. Garrison (Amer. Nat., 55 (1921), No . 687 , pp. 184-187 , fig * 
1).—Tests to determine the effects on the progeny, particularly on productivity, 
when a stalk of corn is caused to produce comparatively few kernels instead of 
a normal-sized, well-filled ear are described. Pollination in three different 
varieties was so controlled as to produce some ears with a few large rounded 
kernels scattered over the cob, and other ears the butt ends of which were fairly' 
well filled about one-fourth the cob length. Seeds from these lots were com¬ 
pared with those from typical well-filled seed ears matured unmolested in the 
same rows from similar stalks grown under like conditions. 

No*differences in growth,,, height: of stalk, or'-time of silking, tasseling, and 
maturing were noted among the three'lots*. •.••With all three varieties the well- 
filled seed ears produced the highest yields, the increase' ranging, from ,2.2 to■ 
3.9 bu. per acre over the next highest lot In 25 comparisons between the two 
lots, the normal seed outyielded the seed from the ears with scattered kernels, 
its nearest competitor, 16 times, with one tie; and it outyielded the seed ftojp 
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the ears fairly well filled at the butt ends 20 times, 'with two ties. The ears 
harvested from each of the three lots of seed were equally well filled and of the 
same general appearance. These results are held to warrant the conclusions 
that ears poorly filled by reason of withheld pollination will not transmit this 
character to their progeny, and can be expected to supply seed almost as produc¬ 
tive, if not equally so, as that supplied by ears completely pollinated. 

Corn at Holly Springs Branch. Experiment Station, C. T. Ames (Missis¬ 
sippi Sia. Bttl. 189 {1920), pp. 8) .—Results of variety trials and fertilizer tests 
with corn on the brown loam soils are reported, together with information on 
methods of preparation and cultural practices considered best for grain and 
silage production on these soils. 

Maximum acre yields in 1920 were made by Tennessee Red Cob with 61.1 bu. 
and Paymaster (Harpeth) 61.6 bu., while in 1919, two prolific varieties, Cockes 
with 80.4 bu. and Mosby (Woodruff) with 71.2 bu., were leaders. Yields for 
40 varieties of corn, grown during different periods from 1912 to 1920, are 
tabulated. 

In fertilizer tests in 1917, the highest yield, 25.8 bu., was secured from an 
application of 200 lbs. of acid phosphate and 200 lbs. of cottonseed meal, as 
compared with 15.4 bu. from the adjacent unfertilized check. In 1919 tests, 
100 lbs. of sodium nitrate per acre after the first working gave a maximum of 
48.2 bu,, as compared with 38.1 bu. from the adjacent check. The plat re¬ 
ceiving 250 T hs. of cottonseed meal at planting returned 47.3 bu., while com 
sown in 6 ff>fows with velvet beans between made 36.7 bu. 

Microscopic diagnosis of the cotton species, R. Haller ( Mikroskopiselie 
Diagnostik clcr Baumwollarten . Wit tend erg: A. Ziemsen, 1919, pp. 52, pis. 3 ).— 
Efforts to identify the individual species of cotton in raw fiber and unfinished 
yarn and textiles are described. The author presents a classification of the 
species and varieties pertaining to the genus Gfossypium, and differentiates the 
individual species by peculiarities of the leaves, bracts, and seed. The method 
of procedure and preparation of material are outlined, and observations on each 
species are set forth in detail. Mierophotographs of the upper and lower leaf 
surfaces and palisade cells of the seed coats of the principal species and 
varieties studied are included. 

Cotton fertilization experiments, 1920, F. H. Smith and' T. S. Bttie, 
( Georgia Sta, Bui. 137 {1920), pp. 27-36, fig. 1 ).—Continuing previous work 
(E. S, It, 43, p. 136), this describes comparisons of four types of raw phos¬ 
phates as phosphorus sources for cotton crops on a very fertile soil, ,• second 
year in ■■cotton; a similar soil sown In peas the previous year; a, fairly : good 
soil in alfalfa a number of years previously; and a medium fertile soil,' second 
year in cotton. 

No one form of phosphate showed superiority over the others, and no ad¬ 
vantage accrued from grinding mineral phosphates to extreme fineness. Ground 
natural phosphate gave indications that it may furnish phosphorus to. the cot¬ 
ton plant during the first season of application and .apparently continue to : 
supply phosphorus to the crop the following year. When'applied two 'Successive 
years, natural phosphates produced yields comparing favorably' with those from, 
acid phosphate. Natural phosphate treated in a compost heap .made better 
cotton,yields than' when used untreated. Flats top-dressed with, various forms,, 
of .phosphates gave 26 per cent increase over plats not top-dressed, with acid' 
phosphate producing the greatest gains of the forms used. 

Except when mineral phosphates were used with a 0:3:3 fertilizer, cotton 
•yields on a neutral soil were not increased by the addition of 2,000 lbs. of 
ground limestone. With other fertilizing practices limestone treatment de¬ 
pressed the production of cotton. 
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Potash additions are not considered essential to cotton, production on heavy 
day soils of tlie Piedmont type, as the-highest yields of cotton were obtained 
from 600-lb. applications of 8:3:0 and 8:3:2 fertilizers. Medium clay soil 
required potash, hut the use of higher potash content than that supplied in the 
8:3:3 formula was not shown to he advantageous. In the case of the sandy 
soil, the heaviest application of potash, 8:3:9, gave the best returns, the yields 
increasing with the amount of potash supplied. 

Average yields on a fertile soil for a 5-year period show that the rate of in¬ 
crease in cotton production was greatest for the first 200-lb. application. With 
the application of complete fertilizers the rate of increase in yield remained 
constant for additions heavier than 400 lbs. per acre. 

[Cotton .foliage resists 'sprays and dust mixtures], H. P. Stuckey 
(Georgia Sta. Rpt. 1920, p, 7).—The use of a large number of spray compounds 
against the boll weevil on cotton in the active stage of growth showed that 
cotton foliage possesses a remarkable resistance to sprays and dust mixtures. 
It is said that almost any standard summer strength spray can he used on cotton 
with safety. 

Cotton varieties, T. S. Buie (Georgia Sta. Bui. 186 (1920) f pp. 15-22 ).—In 
further tests (E. S. R., 41, p. 32; 43. p. 136), College No. 1 and Texas Burr gave 
the highest amount of seed cotton picked to October 1, and these varieties, 
together with Piedmont Cleveland, Scott Cleveland, Ezy Muny, and Cook 1214, 
produced the highest total yields of 25 varieties. Considerable variation was 
noted in Cleveland, the several strains occupying positions from the second to 
twenty-fourth in the list. The yields of long staple varieties were near or 
below .the average. 

In the period 1917-1920 four strains of Cleveland, Georgia Station, Stein-, 
heimer, Piedmont, and Scott, led with average acre yields of 2,018, 1,942, 1,931, 
and 1,900 lbs. of seed cotton, respectively. In a comparison of the average 
yields of 1919 and 1920 two years after boll weevil infestation, with those of 
1917 and 1918, two years before boll weevil infestation, Piedmont Cleveland 
remained outstanding with 93.9 per cent of the pre-weevil yield. The average 
yield of three Cleveland strains under boll weevil conditions was greater than 
any other variety except King, where the percentage was slightly higher, hut 
the yield considerably less. 

Brief notes.on wilt-resistant and long staple varieties are included, together 
with suggestions for cotton culture under boll weevil conditions, 

[Breeding of wilt-resistant varieties of cotton in Alabama], H. B. Tis¬ 
dale (Alabama Col. Sta. Giro. 44 (1021) f pp. 16, 17).—Leading wilt-resistant 
varieties of cotton, as determined by tests on wilt-infected land in Alabama, 
include Cook No. 307-6, Tri-Cook, Toole, Lewis No. 63, and Hybrid No, 189, 
It appeared that by planting cotton rather thickly on wilt-infected soil and 
thinning later than usual, the weaker plants die before thinning, thus giving 
ultimately better stands of cotton than obtained by the usual methods. 

. ,, Comparative . .spinning tests ■ of Meade and Sea Island cottons, W. R. 
Meadows and W. G. Blais (V. S. Dept. Apr. Bui. 946 (1821), pp. 5).—Compara¬ 
tive spinning tests of Meade (E. $. R., 40, p. 237) and'Sea. Island cottons grown 
during the seasons of 1916-17, 1918-19, and 1919-20 are reported. Grades for 
1916-17 and 1918-19 tests were practically equal, while those of 1919-20 were 
represented by a mixture of Meade grading No, 21 grown on sandy soil, another 
mixture of Meade grading No. 3 from day soil, and a mixture of Sea Island 
grading No. 1$. The staple was If in. , for all three seasons, excepting that of 
the Meade from clay soil which pulled If® in. 

The averages of the results of the three seasons' teste showed that on the 
pickers, Meade was 0.82 per cent more wasty than Sea Island; on the cards, 
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1.4 per cent; and on the combers, 1.94 per cent; making a total of 3.5 per cent. 

Comparisons of the breaking strength of Meade and Sea Island yarns for the 
three seasons revealed a difference of 1T.2 lbs. in favor of Sea Island for the 
23*s yarn and 1.68 lbs. for 100’s yam. 

Manila hemp, S. G. Williams (Sci. Amer. Mo., S {1921 ), Mo. B, pp. 255- 
257, figs. 8 ).—Primitive methods of obtaining fiber from the wild banana plant 
(abaca) in the Philippines are described and illustrated. 

Report of potato investigations, C. F. Clabk ( Colorado Sta. But 281 
(1921, pp, 3J h figs. 6 ).—This is a progress report of potato investigations, in¬ 
cluding variety trials, seed sources, marketability, running-out, storage and 
greening studies, and size of seed and irrigation tests. The work was conducted 
by the U. S. Department of Agriculture at the Colorado Potato Experiment 
Station at Greeley, in cooperation with the commissioners of Weld County and 
the station. 

Pearl and Rural New Yorker gave the most satisfactory results in variety 
tests. While Rural New Yorker gave lower yields than Pearl, it produced much 
smoother tubers and less culls. Green Mountain, Peachblow, and Russet Bur¬ 
bank have given good yields, but they possess various faults unsuiting them 
to the conditions in the Greeley district. Of the early varieties tested, Early 
Ohio yielded considerably less than Irish Cobbler and Charles Downing. Irish 
Gobbler was not apparently suited to the local conditions as the vines showed 
lack of vigor and the tubers were elongated with very deep eyes. 

In four-year tests with Pearl seed the best yields were made by Colorado 
jjry-land seed, followed by Wisconsin and Colorado irrigated seed in the order 
named. The best yields of Rural New Yorker were obtained from Wisconsin 
stock, with New York seed following closely. Studies of the relative yields of 
all varieties in the experiment showed the relatively high quality of Colorado 
dry-land and Wisconsin seed. 

The average storage losses during the years 1915, 1916, and 1918 were 7, 7.8* 
and 7.6 per cent, respectively, but in 1917 damage from frost injury was held to 
be the cause of the greater average loss, 9.1 per cent. It is held that the wide 
variation in losses from different varieties in the given season does not indicate 
that the extent of the loss may be a varietal characteristic, although losses may 
be associated with certain relations of the variety to conditions. Of 24,480 
lbs. of tubers removed from the field and stored in sacks, 918 lbs,, or 3.6 per cent* 
was dirt, the weight of which constituted about one-half the total shrinkage. 
Where Rural New Yorker potatoes were stored clean In barrels in a cellar at 
40° F. from November 30 to April 3, a loss of only 1.1 per cent was recorded. 

In percentage of marketability, Russet Rural, Rural New Yorker, and Green 
Mountain,' with 96.9, 95.7, and 92.2 per cent, respectively, were the leading 
varieties, while Russet Burbank, with 72.2 per cent, was the lowest. 

Rural New Yorker appeared to be very nearly immune to diseases respon¬ 
sible for one form of degeneracy. Excepting new seed, Pearl and Peachblgw 
were badly affected with mosaic disease, which increased in intensity with the 
length of time that the seed stock was grown at the station, accompanied by a 
gradual diminution of yield. In comparative tests, pear-shaped tubers of the 
Rural New Yorker variety, characteristic of a certain form of degeneracy, 
produced a crop equal in quantity and quality to that produced by the good 
type of seed tubers, indicating that all pear-shaped tubers are not run out 

Seed spring greened produced somewhat larger returns than ungreened seed in 
three years* experiments, while fall greened seed gave yields lower than seed not 
greened. 
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In time of irrigation tests, early irrigation gave the largest yields in ’ all 
cases; omission of one application resulted in yields significantly less than the 
standard check, and' large decreases followed the withholding of water until 
late in the season. Early irrigation resulted in the largest percentage of mar¬ 
ketable tubers. 

Results of size-of-seed experiments, 1915-1918, showed whole seed to con¬ 
sistently produce better stands, larger total yields, and generally more market¬ 
able tubers than cut seed. It also produced a greater number of tubers per hill, 
which, however, generally averaged smaller in size than those grown from cut 
seed. Where the seed was subjected to unfavorable conditions during the 
period of germination a direct relation between the size of seed piece and yield 
appeared, but this relation was not apparent when conditions were favorable; 
in fact, deducting from marketable tubers the amount of seed used, the larger 
sizes were found to be less economical. The results indicate that while the 
best size may vary with conditions, it should equal or exceed 2 oz. in weight. 

First annual report of the Nebraska Potato Improvement Association 
(Nedr. Potato Impr . Assoo. Ann . Rpt., 1 (1919), pp. 160 , figs. 44). —This reports 
the first annual meeting of the association, held at Rushville in November, 
1919, and outlines the activities of the association during 1919. Besides the 
text of the Nebraska potato grading law, the following papers presented at the 
meeting are included: Soil Moisture Conservation in Dry Land Soils, by L. L. 
Zook (pp. 25-45) ; The Colorado Potato Beetle and Its Control, by M. H. Swenk 
(pp. 49-57) ; The Work of the Colorado Potato Experiment Station, by W. C. 
Edmundson (pp. 57-G5) ; Potato Disease Control in Minnesota, by A. G. Tolaas 
(pp. 73-78) ; Control of Dry Rot and Fusarium Wilt of Potatoes, by E. M. Wil¬ 
cox (pp. 79-83) ; The Seed Potato Industry as Related to Western Nebraska 
(pp. 83-99) , and Potato Experimental and Extension Work of the University of 
Nebraska (pp. 138-143), both by H. O. Werner; The U. S. Bureau of Markets 
and Its Relation to the Potato Industry, by W. A. Sherman (pp. 99-105) ; Trade 
Channels for Nebraska Potatoes, by O. H, Heard (pp, 108-118) ; and Why Does 
the Government Estimate the Potato Crop? by A. E. Anderson (pp. IIS-122,) 

Relation of flowering time and the position of flowers on the panicle 
branch to the kernel weight of rice, Y. Yamagtjchi (Ber. Ohara hist. Landw. 
For sell., 1 {1919 ), No. 4 , pp.. 451-51 7, figs. 35 ).— Studies of the relation of the 
flowering time and the position of the flowers on the panicle branch to the 
kernel weight of rice are described. The material used in the experiment In¬ 
cluded typical panicles of the Shinriki, Omachi, Karasu-Mochi, Ivazusa-Kobore, 
and Shima-Nishiki varieties. 

In order to clarify the process of study, the division of the flowering sequence 
of a panicle into the flowering succession of the panicle branches and the 
flowering succession within the individual branch is suggested. The flowering 
sequence of the panicle, ■:branches 1 proceeds regularly ' from ■. above downward, 
while within the individual branches the flowers generally follow the succes¬ 
sion : ■' 1, 0, .5, : 4,' 8, 3,11, 2,15, etc. '■ ■' 

Concerning the relation between the actual flowering days and the kernel 
weight, the heaviest kernel in the whole panicle, as well as within the single 
branch, did not usually develop in the first blooming flower, but in one of the 
flowers blooming on the second, third, or later days. In general, the earlier 
the flower bloomed the heavier The grain within developed. The agreement be¬ 
tween these qualities was not so large as expected, as the correlation between 
the observed flowering time and the weight of the glumed or naked kernel was 
negative and slight; The glume weight, on the contrary, was correlated 
strongly with the flowering time. 
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The heaviest gliimed or naked kernel, within the panicle branch as well as 
within the whole panicle, was found usually on the third, fourth, or fifth posi¬ 
tion on a branch. The heaviest glume, however, was found on the first, fifth, 
or sixth position,, The highest average weight of both glumed and naked ker¬ 
nels on a given position on a branch was situated likewise at the fourth, fifth, 
and sixth positions. However, the highest average weight of glume on a given 
position was situated, like the heaviest glume, at the first or fifth and sixth 
positions. 

The sequence of the average weight of a panicle on a given position on a 
branch usually ran parallel with the average flowering sequence of a panicle 
branch, and the curves of both agreed better than in the case of the relation 
between the actual flowering time and the corresponding kernel weight. Con¬ 
trary to this, most of the curves of the sequence of the average kernel weight 
of the whole branches and of the flowering sequence for the whole brandies 
did not run parallel. The average kernel weight was usually larger on the 
lower branches. 

The negative correlation between position and kernel weight was generally 
larger than that between the actual flowering time on a whole panicle and the 
kernel weight corresponding to this.'flowering time. This was especially the 
case with glume weight. A moderate positive correlation between the glume 
weight and the weight of the naked kernel was observed. 

Temporary roots of the sorghums, J. B.. Siegunger (Jour, Amor. Soc . 
Agron., 12 (1920), No. l ii pp. 143-145) .—Under conditions in which Kanred wheat 
and Mexican June corn produced averages of 3.77 and 4.42 temporary roots (in¬ 
cluding the radicle) per plant, sorghums of the miio-durra, kafir, kaoliang, and 
broom-corn groups had but one temporary root, the radicle. In the sorghums, 
the first node develops shortly after germination, and from this node the first 
permanent roots grow. 

The culture of sorghums for forage fin Uruguay], J. Pxjtg t Nattino 
([ Uruguay] Min. Indus., I7isp. Nac. Ganaderia y Agr. Bol. 39 (1920), pp. S2 f 
pi 1, figs. 19; also in Uruguay Rev. Min. Indus., 8 11920), No. 54, pp. 279-355, 
pi 1, figs. 19) .—Information is presented dealing with the culture,adaptation, 
feeding, and ensiling of forage sorghums in Uruguay. Considerable agronomic 
data; and analyses of pink kafir, milo, amber sorghum, dwarf broom corn, Sudan 
...grass, and . other sorghums are tabulated. The author treats the hydrocyanic 
acid factor at length, and includes' detailed notes regarding the influence of 
growth periods and meteorological conditions on the presence of this poison. A 
practical method: of determining the amount of hydrocyanic acid in' sorghums 
by the use of Guignard’s paper is outlined, together with a chromatic scale of 
the distinct reactions of hydrocyanic.acid when occurring in different Intensities. 

' [Experimental work with, sugar cane in Queensland], H. TV Easterby 
(IQ-ueensland] Bur. Sugar Expt. Stas. Ann . Rpi., 19 (1919), pp. 27; 29 (1929), 
\pp. 4®)* —Continuing work noted heretofore (E. S. R., 40, p. €34), these reports 
■ review the progress of the cane-sugar industry in Queensland hi 1919 and 1920, 
present tabulated field and analytical data on new and introduced varieties, and 
.report the result of cultural and fertilizer..tests conducted at the sugar experi¬ 
mental stations at Mackay, South Johnstone, and Bundaberg. Tops, middles, and 
middles'and bottoms of Badila cane planted for seed at Bundaberg. gave total 
acre yields of 78.63, 57.23, and 56.63 tons of cane, respectively, from three crops, 

Java sugar cane, culture, past and present, G. E. G. Yonstietz '{La. Planter, 
68 (1921), No. 10, pp. 158 , 159).— A brief historical and economic survey of the 
development of the sugar industry .in' .Java, together'with data on the cost of. 
production. / ■ v cYvy.:,:^^ . /; 
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Sweet potato culture in Missouri, J. T. Bosa, jb. { Missouri Sta . Girc . 103 
(1021), pp. 12, figs. 6).—A general'discussion of practices considered essential 
to file successful production of sweet potatoes in Missouri. 

Results obtained from an extensive test of various commercial fertilizers at 
Columbia in 1920 did not suggest a special need for commercial fertilizers by 
sweet potatoes when grown on land of fair fertility in Missouri. In variety tests 
conducted at Columbia, Strassburg, Red Bermuda, and Southern Queen led, 
with respective acre yields of 548.7, 4S9.9, and 481.2 bu., with No. 1 potatoes 
averaging in weight 18.6, 1-3.8, and 13.3 os., respectively. An outstanding result 
of this test was the relatively low' yield of varieties of the Jersey type, and 
the high percentage of No. 2 or “ seed-size ” roots in these varieties. ^ 

The cost of producing tobacco in Kentucky, W. D. Nicholas and P. TJ£- 
Peck (Kentucky Sta . Bui. 229 (1920), pp. 133-190, figs. 12).— A prelim***! 
report of studies of the cost of producing tobacco in Kentucky is presented,.' 
The work was in cooperation with the U. S. Department of Agriculture and was! 
conducted on 31 farms in the Burley district, covering 625.5 acres of tobacco, ;j 
and on 70 1 farms in the dark tobacco district growing 679 acres. The igricul- | 
feral 'and environmental conditions prevalent in the districts are cribed, 
,ancl the results of the studies are tabulated and discussed, ' ' 

In the Burley district the tobacco acreage per farm ranged frf <2^ ' % ' 

acres, averaging 7.7 acres. Yields per acre ranged from 278 to ' . ^ A 

an average of 1,141 lbs. On the farms studied the total cost per * V 

ing land rent, ranged from $163.06 to $403.18, ■ averaging $289.10. 
half of the acreage was produced at between $200 and $300 per acre. The cos'r 
per'pound varied from 15 to SI cts,, averaging about 28 cts., and with 90 peer 
cent, grown at El cts. or less. Of the total costs in this district, man labour 
constituted 42 per cent, land rent 34.8 per cent, barns and sticks 9.6 per cent.:, 
horse labor 8.7 per cent, insurance 4 per cent, and machinery and miscel¬ 
laneous costs amounted to 2.9 per cent 

In the dark tobacco area the tobacco acreage per farm averaged 9.7 acres, 
with the largest 42 and the smallest 2.5 acres. The highest yield per acre was 
1,878 lbs., the lowest 804 lbs., and the average 825 lbs. The total cost per acre - 
ranged from $100.03 to $308.19, averaging $141.76. Over one-half of the acreage 
was grown at a cost of $125 to $150 per acre. In this area the cost per pound 
varied from 9 to 38 cts., with an average of 17.2 cts. Over 90 per cent of the 
tobacco was produced at 28 cts. per pound or less. In this area man labor made 
up 49.4 per cent of the total cost land rent 7.8 per cent, horse labor 12.6 per # 
cent, barns and sticks 7.1 per cent insurance 4.4 per cent, and other items 8.7 
per cent. 

In both districts when land rent was excluded as a charge, man and horse 
labor amounted to approximately 75 per cent and the other items 25 per cent 
of the total cost. In each district the combined operation of stripping and 
■, marketing was the principal labor item, with cutting and housing second in the - 
Burley district, and topping, worming, and suckering second' In the dark' to- 
bacca district. .. •, ■ , , 

Wheat varieties of the Sahara, L. Ducellier (Les BUs du Sahara, Algiers: 
Goff., 1020, pp. 3$, figs. IJjfalso in Bui. Agr. Alg&ric, Tunisia, Maroc, 2 . ser., 26 
wm), Km, § t pp. 97-109, figs, 3; 7, pp. figs . ,3; 8, pp. 161-170, figs. 2; 

9, pp, .185-196, figs. 2 ).— The varieties of wheat grown In various regions of the 
Sahara desert are described and classified, and practices employed in their 
culture outlined The future of wheat, production in the Sahara desert region 
Is discussed in some detail. 

Varieties of wheat tested in Hew South Wales, X T. Peidham (Agr, dm. 
ales, $2 (1921) t No, I, pp. 10-19) .—Tabulated information regarding 
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249 varieties of wheat from different parts of the world tested by the Depart¬ 
ment of Agriculture of New South Wales is .presented. The data include the 
season, use, class, origin, districts for which suitable, distinguishing characters, 
good points, and defects of each variety. 

Colorado weed seeds, G. E. Egginton. {Colorado Sta. Bui. 260 (1922), pp. 
,91, figs. 16 ^).—Descriptions and accurate enlarged illustrations of seeds of a 
large number of weeds arranged by families are presented, together with a de¬ 
scriptive hey for the identification of seeds, of the principal families of weeds. 
The occurrence of weed seeds in commercial seed is discussed, and the structure 
of typical seeds is illustrated and described in detail. 

Lawn pennywort, a new weed, A. A. Hansen ( U. S. Dept. Apr.., Dept. Giro, 
165 {1921), pp. 6, figs . 5 ).—Lawn pennywort (Bydrocotyle rotundifolia) * intro¬ 
duced from southern Asia as an ornamental, is considered to be a weed particu¬ 
larly undesirable on golf greens and lawns. The plant and its habits of growth 
and distribution are described and eradication methods indicated. Digging and 
burning or otherwise destroying the plants and reseeding the lawn after fallow¬ 
ing for at least two weeks is considered the most efficacious method of eradi¬ 
cating' the weed. Experiments to eradicate this weed by spraying with solu¬ 
tions of. common salt, arsenic, iron sulphate, and gasoline were without success. ■. 

K0BX1CUXTUEE. ' 

Black’s gardening dictionary, edited by E. T. Ennis (London: A. £ C. 
Black, Ltd., 1921, pp. XVI+1238, figs. 42 ).—A compilation of practical horticul¬ 
tural information prepared for the use of modern English amateur and profes¬ 
sional gardeners. Tiie alphabetically arranged subject matter is treated in . 
-'Simple popular style and includes numerous contributions from prominent gar¬ 
deners and specialists. A garden work calendar is included. 

[Report of horticultural investigations in Guam], G. Briggs (Guam Sta. 
Rpt 1919i pp. 38-44, fi.g. 1). —The horticultural activities' for 1919 were 
..largely'Of a reconstructive nature, due to the devastation caused by a typhoon, 
July 6,1919. The plant and propagating houses were completely destroyed and 
many trees uprooted or otherwise badly-damaged. Very little fruit of any kind 
was produced during the season, though papayas, bananas, pineapples, avocados, 
and mangoes yielded small crops. A small citrus orchard, consisting of oranges, 
Demons, limes, and tangerines, was established during the year. The rose apple 
■+Mii0nm jamlosa), introduced in 1910 from the Philippines, produced a good 
crop of fruit. A list of fruit trees and plants growing at the station is included. 

The CristobaP tomato, developed at the station, continues to improve with 
selection and is considered very promising. A Hawaiian hybrid tomato, intro- 
• dueed: during' the year, is also of promise. In a variety test, the above tomatoes 
greatly outylelded other better known kinds. 

Experiments with coconuts indicated that clean tillage without fertilizers; 
resulted in a better growth than no tillage and fertilizer. Different methods.of 
. copra' making were also tested, green nuts showing a shrinkage as high as? 72.03 
per cent after 11 days’ drying, while with, ripe nuts it was as, low as'20.26 per 
"cent The best copra was made from nuts that had just' sprouted, bur fully 
matured, and well-cured nuts which had. fallen to'the ground; were 1 '.a close 
second in yield and gave the best grade of product Copra cut'out of the shell , 
■when the nuts were first opened was superior to that allowed to. remain in.- 
the half shell until loosened by shrinkage. Nuts dried on a bamboo tram© ■ 
raised from the ground about 2 ft. gave a slightly better quality of copra than 
those left on a mat on the ground. 
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V V » f investigations in minols] (nlimis m . Bpt . 

1J,J, pp 20-22 ,.-In a sou treatment experiment in an apple orchard at Neoga, 
*“**?* rece-ving leguminous cover crop and complete chemical fertilizer 

-VI'L 13 ^ 7 ' } f nctl ° n ^ a size ot tree. First-year results in a 3-year 

expe .ment in methods ot planting orchard trees, at Urbana. indicate that 

Vt-W Pr Tt ***** b8aX m ° re E6W growfll severely pruned ones. 
Si; IVf ,1 rL ? f led a11 trees ^ng this treatment. Studies 
in Si S6ed inocuIat[on may be an important factor 

1-ovff 7*77 g f rd v a 1 Se f and fUUgHS P ests - V. YEBMOr.EC and E. Dan- 
: , VI It U \ T C ° ntre le * lMectes et *« Plantes. Tille- 

f : r ;:;:rr‘ Frog - A / r - etntic - t*m. PP . m, P i». 12, m . m.~ 

V.; r mtmS mtormatkm dative to the more important 

rj^^szT* 1 * pmts r 

T,,H, colons! STZZJSZfiXS 

,1*7777 S *j*! SSOUri \ K ; {Missouri Sta. Giro. 101 

R erv f ee 1 ArVH " ’" «•* . re ' 16 '' ° tbe aetivl ttes of the Plant Inspection 
- Ell ‘ a oX xrom its inception in 1913 through noon 

■JS mSSSS- !? Tr** “»««.. «>«»■ w 

SWf t T30t£lT 15 i pnvirt vpl 16 * uropean corn barer, and sweet potatoes and 
M ; te£ x j,)taxo. saps leaung Missouri were inspected a ♦ a . n 

npmptnff ineo/ifo ... cea. A note is made of certain 

hitUuQ,n^ L.fccct& and diseases not jet present in the State 

Seed growing on eastern Lons: Island t * 

Arne, J&f., 1919, pp. $-12 1 figs 2) -A oopular di^^ (C(Wm * ( * wer * 

«* « m**, se«l oX cawi*. kale, »' »»« 

ro^ico. rr „. ,» ™“j£ , 

{mif, 2>0. 4, PP. 170-177).—The development of f«,-* (bn. Agr., 

of New B.-miswick is discussed, and the origin 0 f1£ > ^ “ S ^ 
stock Bloom, Munro Sweet No. 1, Walden, and cSS? « SW f rUns f Ck ’ 
Reports of the Fruit Experiment Sta Ion Shi T7 lPPl ” 18 ^7 

ending March 31, 1919, and the year eLdil 1 S ’ nlne months 

Hoideb (Assam Dept. Apr. Expts. Rpts ism „ 8 f* arch 31 ’ 192 °* H ‘ 
Records are given of the varieties of orchard ’and'' Jf11’ m °' PP ' 777 
station, with brief notes on their behavior durfnVl fraits on trlal at the 

known American varieties are included; the mlorV f Peri ° d8 ‘ Several weli ‘ 
origin. majority, however, are of European 

Reports of the director of fruit culture A w t. 

Agr. and Stock, Ann. Rpts., 1918-19 nn to --’’7 , Benson (Queensland Dept. 

»* *» JniwS,’T- r ■•r 5 ' * 

grapes, deciduous fruits and vegetables. Tables IVV V UPP V ““T"’ 
ports of horticultural products for the resoeelL S tJe exports and im ‘ 
How to prune small fruits, J. G Mooke ™. W * r8 are incMed - 

lim h pp . 8 , figs. 3). Popular instructions ari sen V C ° Z ‘ ^7" *** 

raspberry, blackberry, currant, and gooseberry. r pruniug tbe grape ’ 

Spring spraying program for 1921, A. fAnk titv , • 

«<«• -Vo. Sid., 3 (1921), ,Vo. 12 pp 1S0-1SG) 7 * ashin Ston Sta., West Wash. 

for apples and pears. The more common disease program ls outlined 

pear, peach, plum, and cherry are considered senVlV? 8 ^ ***** 0f th ® appIC 
for each given. e Paiateiy and specific remedies 

Spraying and dusting, G. E Sahbebs (Marti p>„~ 

' - V “- PP- m, 2S5, 3V t , 315).-In this iV ^ 0 °° P - Dai, 'V man ’ 

mis address, presented before the 
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Nova Scotia Fruit Growers 9 Association, at Windsor, N. S., the present status 
of dusting in apple orchards is discussed* The history and development of the 
more common spray materials for apples are reviewed. 

Experiments with various dust mixtures in an orchard at Berwick, N. 5.. 
in 1920, indicate that copper arsenic dust, in the proportion of 4"' per cent 
metallic copper and 1.25 per cent metallic arsenic, is superior to the sulphur 
lead arsenate mixture, both in disease and insect control. Copper arsenic dusted 
trees yielded 57.5 per cent No. 1 fruit, sulphur lead arsenate 84 per cent, check 
19.2 per cent. Time of application experiments showed invariably that early 
morning dusting is preferable, particularly for scab control. The mixture of 
lead. arsenate and sulphur proved more effective than straight sulphur in 
disease control. 

■/,, A dust calendar is included. 

- Arsenical and mixed sprays for fruits, P. Mabchal {Min. Agr . [France], 
Ann . Serv. Epiphyties, 6 {19X8), pp. 242-280 ).—A compilation of information on 
the spraying of fruit trees with arsenicals, singly or in combination with other 
materials. The subject is treated under four general headings, (1) the treat¬ 
ment of fruit trees in America, (2) the treatment of fruit trees in France, (8) 
the relation of arsenical treatments to health, and (4) experiences of 1917. 
A fairly complete bibliography is included. 

Studies on the Amygtlalaceae and poine fruits of cold portions of Indo- 
China and South China, A. Chevalier (Gompt. Bend. Acad . Sd. [ Paris ], 170 
(1920), No. 19, pp. 1127-1129 ).—This includes an account of the peach, almond, 
prune, apricot, cherry, apple, and pear as cultivated in high portions of Asia. 

Quince (Agr. Jour. Egypt , 9 (1919), pp. 129, 130, pi. 1 ).—A varietal study of 
quinces at Giza, Cairo, indicated the value of Rea Mammoth. 

Horticulture, J. F. Duggae (Alabama Got Sta . Give. 44 (1921), pp. 8, 9).— 
The value of nitrate of soda as a factor in increasing the yield of Satsuma 
orange trees and in restoring a freezesnjured orange orchard to a productive 
condition is noted. 

Growing annual dowering plants, L. CL Corbett and F. L. Mulfg^d ( U. 'S . 
Dept. Agr., Farmers’ But 1171 (1921), pp. 83, figs. 66 ).— A contribution from the 
Bureau of Plant Industry containing popular information on the use, propaga¬ 
tion and culture of annual flowering plants. The plants are grouped according 
to heigh^at maturity. A list of plants suitable for special environmental con¬ 
ditions, und a table showing the principal characteristics of many annual plants, 
are included, v* .v-- ■ ■■. A- ■ 

■ Wild flowers of New York, H. D. House (N. F. State UnivState Mms. 
Mem. 15 (IBIS), pis. 1, pp. 185, pis. 143, figs. 114; 2, pp. 186-3S2, -pis. 121 ,, figs. 
16 ).—A two-part memoir devoted to the wild flowers of New York, State. ■ The 
text is made up of simple botanical descriptions, accompanied by several hun¬ 
dred remarkable color illustrations of many of the species. Indexes to illus¬ 
trations and subject matter are included in the second volume. 

FORESTRY, 

Conifers and their characteristics, C. Coltkan-Rogess (London: John Mur- 
. ray, 1920, pp.- XIII +388, pis. 4 , 5).— A popular treatise on the coniferous 

, family, in which, the trees are arranged according to botanical classification 
and the distinguishing characteristics of each species are pointed out. Many 
observations of an historical and literary, nature are included. A series of 
identifying tables, containing brief technical descriptions of the many species, 
is appended. 



48 


EXPERIMENT STATION RECORD,, 


[Vol. 45 


The morphology of wood in relation to braslmess, 0. C. Forsaith (Jour* 
Fore-sim IB (1921), No. 8 , pp. 287-249, pis. 2 ).—A contribution from the New 
York State College of Forestry, Syracuse' University, relating to the causes of 
brashness (brittleness) in the woods of bald cypress, tulip poplar, and white 
ash. Determinations of specific gravity, percentages of ray tissue and summer 
wood, and microscopic measurements of the tracheids of strong and brash 
wood : 0 f the three species are presented in tabular form. 

i4 Braslmess is increased by a decrease in the amount of summer wood, by a 
decrease in the thickness of the tracheid or fiber wall, by a decrease in the 
.volume of the fibers, by an increase in the volume of the wood rays and storage 
parenchyma, and by an increase in the number and size of the bordered pits. 
In the conifers the proportion of thick-walled summer tracheid and thin-walled 
spring tracheids determines strength or weakness except as this may be. 
influenced by the rays, resin canals, and storage parenchyma. In the.-diiteeV 
porous woods the percentage of fibers, the thickness of their walls, and the 
volume of the rays and vessels bear a like relation to resistance. In the ring- 
porous woods there is added a new feature, the width of the specialized summer 
area. This area (the spring increment being constant) increases the tendency 
to braslmess as it decreases in amount. 

“ Failure in wood either due to flexure or compression is directed by the 
vessels 1 and rays. The fibers, the last to give way, break horizontally, split'in 
the ’thin-walled cells, or separate along the middle lamella in the thick-walled 
type. Separation, at the ends is uncommon. 

u Variations in the specific gravity are quite closely proportional to variations 
in the volume of the fibers and the'thickness of the lignified walls, and-Tess 
frequently inversely proportional to the volume of the vessels and rays. Fiber 
.length varies independently of variations in specific gravity, and cell size is 
more or less constant without regard to weight The length of the fibers is not 
important in determining braslmess.” 1 ' 

Further notes on intercellular canals in dicotyledonous woods, S. J. 
Recoeb (Jom\ Forestry, 19 (1921), No. 8 , pp. 255-266 ).—A second report (E. S. 
B m - 89, p. 145), in which data on many additional woods are presented. A list 
of families, of dicotyledons in which intercellular canals have been found' is 
included. Twenty-seven references to. literature are cited. 

*1 plea for recognition of artificial works In forest erosion control policy, 
A. Leopold (Jour. Forestry , 18 (1921), No. 8, pp. 267-273 ).—The author discusses 
the factors which lead to the erosion of forest lands, particularly stream valleys' 
and sodded open' uplands, and points out the necessity of supplementing a 
proper system of grazing control by artificial control works, such as crude 
dams, tree planting, etc, 

DISEASES OF PLANTS. 

'Notes on weeds' and plant diseases [Colorado], W. L. May and J. G. Leach 
: (€alo. 'State Ent. Give. 28 (1920), pp. 49-49. pi* 1, fid* i).—Following a report 
by May on phases of the whorled milkweed problem in Colorado, Leach gives 
a brief, systematic account of the barberry eradication campaign as conducted 
In cooperation with the Bureau of Plant industry, U. S. Department of Agricul¬ 
ture, and the Colorado Agricultural College, including the results of the year’s 
work and an. outline of plans; also a brief report:on the canker of poplar and 
willow, which has proved to be very prevalent and destructive throughout the 
southern half of Colorado. This disease is evidenced by cankers formed on the 
branches and trunks of the trees affected. Infection usually takes place through 
Injuries. The disease is caused by the- fungus Cyiospora chrysospemia, which 
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is characterized by the bright red exudate which it forms on the surface of the 
diseased bark. 

Recommendations for control of the disease include selection of resistant 
species, protection, abundant, water, strict supervision of nursery .stock, and 
destruction of all material known to be infected. 

[Plant disease investigations of the Georgia Station] ( Georgia StcL Rpt 
1920, pp. J}, 5). — It is claimed that field and greenhouse experiments have shown 
that the mosaic disease of peppers is distinct from a similar disease of the wild 
poke weed, and that pepper mosaic, is not soil transmitted. Other experiments 
are said to indicate that among both fruits and vegetables are strains resistant 
to the root-knot nematode, and this fact is taken as the basis for studies on 
factors underlying such resistance. 

Studies were made of spermatia of the higher Ascomycetes, and the com¬ 
plete life histories of eight species have been worked out. The results are said 
to indicate that the occurrence of spermatia is quite general in many groups 
of Ascomycetes, that they occur in conjunction with the early development of 
ascocarps, and that they are not propagative structures but seem to be sexual 
elements associated with the development of the ascus. 

A brief report is given, of some investigations on the Fusarium wilt of to¬ 
matoes in which it is stated that infection occurs most commonly through any 
of the softer tissues of the plant, but that the fungus is not able to penetrate 
mature cells if the walls are at all thickened. Tests were made of the wilt 
resistance of wild tomatoes from tropical America, and none of the five va¬ 
rieties showed any immunity to disease. 

Field tests are reported upon for the control of tobacco root rot through soil 
disinfection with calcium hypochlorite and formaldehyde, in which it was found 
that calcium hypochlorite gave no beneficial results and that formalin seemed 
promising, though its use seems prohibited on account of the expense. 

Notes are given of pepper diseases due to Alfcernaria and Gloeosporium. Roth 
of these fungi are able to attack young green fruits, and observations made 
in the field are said to indicate that defoliation of the plants by leaf-spot dis¬ 
eases is an important factor in causing sun scald and decay of fruits. 

.'Plant diseases [Bermuda], E. J. Wobtley ( Bermuda Bd. Agr. Rpt. 1916-■ 
1918 , p. 26). —Warm, moist southwest winds render local control of plant dis¬ 
eases difficult in Bermuda, especially as these conditions are often accompanied 
by washing rains which reduce the effectiveness of sprays. 

Potato late blight' (Phytophihora mfestans) was very prevalent in T9XS> caus¬ 
ing much loss from the shipping of ..diseased potatoes.' Early Might ■ '(if aero- 
$poi'iu?n solani) causes much damage,in..November and December. 

Onions have suffered no serious outbreak of Peronospora schleidcniana since 
1914. 

Beets often show Cercospora beticola, but seldom suffer severely from "that'' 
fungus., 

A serious cabbage disease noted in 1918 proved to be due to Pseudomcmm- 
mmpestris. 

■ Celery losses have been serious during recent years from Sepioria petroseHni , 
but less so from Cercospora apii. Black heart (bacterial?) is the .most'serious 
' celery disease in the colony, 

.Tomato interests are seriously affected by £. Xycopersicu though removal' of 
lower leaves, and spraying with Bordeaux mixture checks that : disease.' .If. 

; solani has'also been troublesome. Cladosporium ftdvum is seldom seen. ' 

Lettuce 'drop wilt ' (Scleroiinia libcriim®) occasionally ea uses complete de¬ 
struction of patches of lettuce. Leaf spot, due to an unknown organism, has 
been troublesome. 
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Animal report for 1919 of the botanist [on crop management and dis¬ 
eases] r B. EL Buffen (Jour. Roy. Agr. Soc. England , 80 (19X9), pp. 407-411). — 
While.' crop diseases were not particularly prevalent during the period covered 
by this report, wheat black rust caused considerable damage in certain districts, 
and potato wart disease showed in one locality. Immune varieties are dis¬ 
cussed. Potato blackleg was' noted on four occasions. Skin-spot was associ¬ 
ated with eases of failure to sprout satisfactorily. Blight was less severe than 
usual. ' Alfalfa crown gall has become very common. Fruit fungus pests re¬ 
ported in elude peach leaf curl and mildew, apple and gooseberry mildews, apple 
brown rot and scab, and Botrytis on cherry. Silver leaf was noted on the Czar 
variety of plum. Apple glassy disease affected the two varieties Aldington 
Pippin and Margil. 1 

Mycology, F. J. F.- Shaw ( India Rd. Sat Advice Ann. Rpt1917-18, pp. 35- 
40). — -This report presents results of a study of ufra of rice 
tiis), in which it is said that the nematode can be carried over by the seed from 
an Infected crop. Movement of the organism from the water to the upper por¬ 
tions of die plant is favorably influenced by humidity (95 per cent), high 
temperatures, and light. Black band (Dlplodia corchori ) of jute ( Cor chorus 
capsular is) was discovered in different places. Black thread and leaf fall of 
rubber are decreased, but not economically, by removal of- seeds and pruning 
for free admission of light and air., 

Root rot of apple:'.is caused by a Rosellinia, which is more severe In strongly 
acid soils. Cracking of apple fruits due to Coniotheoium chomatosporum is 
very common in places. The advantage of spraying for peach leaf curl has 
demonstrated. Die-back of chillies due to Vermicularia capsid is clishLvpd^ 
spraying,, also by late sowing on highly manured land. A blossom and twig rot | 
is due to a fungus not previously known in India, Choanephora cucurbitamm , 
Root rot of sal causes few deaths as compared with the number of new attacks 
observed. Rangoon bean Is severely damaged by a sclerotial fungus. EryslpH 
pnlygmii is said to cause a serious disease of poppy. Peanut was attacked with 
unusual severity by a Cercospora (not G. personata). 

It is shown that all parts above ground of Eevea brasiliensis may be attacked 
by Phyto-phi hora meadii, which is considered different from P. faberi. 

Paddy blast due to Piricularia orysae has been found in one district. Smut 
(Ustilago crameri ) on Setaria italica has been studied, and found to yield to a 
0.5 per cent solution of copper sulphate. Tea brown blight (Colietotrichim 
cmnelMae) has been studied, and work on root disease of areea palms {Fames 
lueuhts ) and the stamping out of koleroga ( Phytophihora arecae) has been 
successfully continued. An account is noted of coffee black rot ( Oorticim jf 
Mlemgo). . ’ ■ ■ , , ,' ; 

[Studies on plant diseases] (Mitt. Biol. ReichsariL 'Land u. Forsiw. No. 17 
ppGB-17, figs. £), —Condensed accounts are given of tests, and other 
studies, regarding seed treatments' for ,wheat stinking smut; breeding' tests 
looking to the control of potato canker; Ooprmus sp. on beet seed; and potato 
leaf roll, a , ■ A ■ ■■■;•■ 

Respiration of plants parasitized by fungi, G. Nicolas (Gompt. Rend. 
deed. Set [Paris'], 179 (1920), No. IB, pp. 759-752).—As a result of work fol¬ 
lowing up that previously noted (E. S. R. y 30, p. 453). by employing methods like 
those of Maquenne and Dem missy (E. S/B, 31, p. 33), the author reports that 
intensity of respiratory activity in parasitized as compared with that in non- 
parasltizerl plants was increased in case of endophytic and decreased in ease 
of eetophytio parasites. The respiratory quotient of parasitized- organs may 
be equal to or greater than that ofmonpamsitized organs. : 
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The breeding' of disease-resistant varieties of cultivated plants, E. Mom 
(Ztschr. Pfiansensucht5 (1917), No. 2 , pp. 121-244 , j%s\ 6}.—An extended 
account with discussion is given of observation and experimentation on the 
development and loss of resistance, of hybridization in relation to resistance, 
and of adaptation to hosts by parasitic organisms. 

The action of rain on deposits from copper sprays, Me. and Mas. G. Ye- 
lediett (Compt. Rend. Acad. ScL [ Paris ], 171 (1020), 2Yo. 6, pp. 860-863).—' This 
is the first part of a project regarding the influence of rainfall on the retention - 
and properties (effects) of fungicides employed in connection with plant disease. 

The nontoxicity of copper for fungi, particularly downy mildew, Mr. and 
Mrs. G. Villedieu (Compt. Rend . Acad. &ci. [Paris'], 171 (1920), No. 18, pp . 
737-730).—Details of studies following those noted above are presented to show 
that copper is not more toxic to the Peronosporaceae than to other fungi. It 
.appears possible to replace this metal in anticryptogamic sprays by one more 
readily obtainable. 

Cereal smut and stripe disease, F. Aumulle® ( Deut. Landw. Preue , 47 
(1920), No. 54, pp. 883, 884). —This is a statistical study of susceptibility or re¬ 
sistance as related to species and variety in cereals to smut and to stripe disease 
( Melminthosporium gramineum), and of effective concentrations in different 
fungicides appropriate to their control. 

Barley stripe as a varietal disease, L. Kies suing (Fuhling's Landw, Ziff., 6$ 
(1918), No. 28-24, pp. 537-549). —This is a study of barley varieties, weather, 
and other factors in relation to stripe (JS elmint hosporium gramineum) and its 
control. 

Varietal susceptibility of barley to stripe disease, -L. Kiessling (Ztschr. 
Pjtanzenmclit ,, 5 (1917), No. 1, pp. 81-40). —The results are tabulated with dis¬ 
cussion of variety tests of barley as regards susceptibility to stripe disease 
(Helminthosporium gramineum, Pleospom trichostoma ). 

Oat anthracnose, W. Schikoeea (CentU. Bakt. [ etc2. AM., 48 (1916), 
No. 18-25, pp. 578—586 ).—Discussion is given of data regarding the relation of 
oat dry spot to soils, including reactions and fertilizers. 

Flag smut of wheat, V. A. Puttebill (Union So, Africa, Dept. Agr. Jour., 1 
(1920), No. 3 , pp. 252-257 , figs . 5). —A general account of Hag smut (Uroeysiu 
tritici ) concludes with the statement that unless properly controlled it may 
become a very serious pest in South Africa. 

How Iowa fights the injurious barberry, L. L. Rhodes (loica Agr.. 21 
(1920), No, 2, pp. 65, 84, 86, 88, fig. i).—This contains a sketch of the history of 
the common barberry passing from Asia through Europe to America and spread¬ 
ing in portions of this country until knowledge of its connection with wheat rust 
( Puccinid gram inis) led to the eradication campaign now in progress. Only 
three harmful species of barberry are known to exist in Iowa. These are the 
Amur barberry ( Berberis amurensis) , the common green leaf (B. vulgaris) t 
and the purple leaf variety (B. afro-purpurea). 

The results of estimates at six Iowa centers in 1919 give an average wheat 
crop loss of 5 per cent over the State of Iowa. Eradication methods are noted. 

Treat seed grain, R. E. Vaughan and A. G. Johnson (Wis. Agr. Col. Mxie, 
'■Dire. 133 (1921), pp. 9, figs. 4). —Directions- are'given for the treatment of seed 
grain for the prevention of smut, the methods suggested being those found by 
the Wisconsin Experiment Station to be satisfactory. The use of formaldehyde 
is recommended, and the two-hour soaking method has been found best for 
barley, proving successful for the control of stripe and covered smut of barley 
and greatly reducing loose smut. Five-minute, soaking has proved best for 
oats, wheat, - and rye. Where barrels or tanks are not available, sprinkling the 
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grain or applying a more concentrated solution of formaldehyde with a sprayer 
may he employed. Smut treating machines' are on the' market and it is stated 
that many of them are proving quite satisfactory. 

Bean antbracnose, W. Fischer (Fiihling's Landw. Ztg68 (1919), No. 18- 
V h pp. 241-259 ).—The author notes a study of bean anthraenose (Gloeosporium 
lind'em uthiamim ) and of control measures attempted, Including varietal and 
breeding tests. 

Control of cruciferous club root, H. Mullek-Thijrgau and A. Osterwalder 
Handle. -Jahrb. Schweiz., 33 (1919), No. 1, pp. 1-22, figs. 7).— An account of tests 
with different substances suggested for control of cruciferous club root (Plas- 
modiophora brassicae) shows very high effectiveness in case of Steiner*s mix¬ 
ture and calcium hydrate, but lower effectiveness or none for several other 
preparations, 

A study of the black and the yellow molds of ear corn, J. X Tatjbexhatjs “■ 
(Terns &\ia. Bui. 210 (1929). pp. 3-38, figs. 10 ).—The author presents the results 
of, four years’ study of the black and yellow molds of ear corn due to Aspergillus 
tiiger. and A. faints. The. black mold is said to attack corn wherever openings 
/have been made through the husk by the corn earworm, while the yellow mold 
in "the held seldom invades more, than one-third or less of the tip of the ear, and 
it is nearly always found on varieties with erect ears, which catch and hold 
water from rain or dew. 

Inoculation .experiments with the black mold on a large number of different 
host plants are considered to indicate that there are no physiological species or 

■ strains, of A. nigra. ■ 

The author recommends■ the elimination of insect injury for the 
the black mold, and the planting of varieties of corn having pendant ears for 
the control'Of the yellow mold. 

Both of these molds are also said to .attack broom corn, and selections made 
.at tire station have shown that broom corn in which the length of the pedunaV 
liad been Increased was less subject to the disease. These strains.have also 
resulted In a better quality'of broom-corn. 

Maize smut, E. Xoffbay (Jour. Apr, Prat., n. ser., 33 (1920). No. 20, pp. 861- 
869, fgs. 2). —A general account Is given regarding propagation, transmission, 
development, and control of maize smut ( Ustildgo maydis ) in the three kinds 
of maize commonly cultivated in France. 

Controlling flax wilt by seed selection, E. C. Stakman. H. K. Hayes, Of S. 
Aamgbt, and X G. Leach (Jour. Amer. Soe. Apron., 2 (1919), No. 1, pp. 291-298, 
pi. !}.■—Reporting work begun in 1911, the authors state that it is possible by 
.’careful'selection (preferably by the'undivided'plant method, which gives a more 
uniform product) to produce good, crops.-of flax , on heavily infected flax-sick 
„ soil, A seed-plat method is discussed as preferable. It is thought possible, by 
extensive'adoption of- plans discussed,- to restore flax production eventually to 
the'normal rate.. 

■ Susceptibility of Phaseolus vulgaris and F. multiftorus, G.Hakon, (Ztschr, 
Pflanxenkrank*, 26 (1916), No. 2, pp. 83-97 , figs . 5 ).—An account is given of con- ■ 
ditions, features, and effects of infection of P. ■vulgaris and P. multiform by 
Vromycea appendieulatm and other fungi, with a discussion of varietal differ¬ 
ences and resistance. ’ 

Potato diseases in New Jersey, M. T. Cook and W. H. Martin (New Jersey 
8im« Cite. 122 (1921), pp. 39, figs. 22). —Descriptions" are .given of the various'' 
diseases of potatoes which have been observed in New Jersey, with suggestions 
for their control so far as definite means are known, A report is given of 
paying, &iper$mGnte -which:,have been- carried on for a number of years, the 
results indicating that spraying is. advantageous whether there is a heavy in- 
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festation of disease or not. For the control of the scab and scurf, the author 
recommends seed treatment with corrosive sublimate or formaldehyde solution. 
In connection with the scab control, it is recommended that sulphur be applied 
to the soil to increase the acidity. Where a large proportion of the previous 
crop was rendered unsalable due to scab, the application of sulphur should be 
made at the rate of from 500 to 600 lbs. per acre. Where a less amount of 
scab is present, the application of sulphur should be reduced. 

[Potato diseases], K. S grander ( Fuhling's Landw. Ztg.. 67 (1918), No. 11- 
12 , pp. 204-226, fig. 1). —The author notes a study of the development of potatoes 
and of their diseases during the summer of 1917, in Posen and West Prussia as 
influenced by the unfavorable weather conditions then prevalent. 

Report of professor of botany [Nova Scotia Agricultural College], H. W. 
-Smith ( Nova Scotia Sec . Agr. Ann. Rpt ., 1919 , pt. 1 , pp. 63-66).— The author 
states that large potatoes appear to be more frequently affected by late blight 
than are small tubers. Selection of small tubers for seed in the main crop 
caused no increase in the production of small tubers, though another experi¬ 
ment carried on for three years showed that selection of tubers weighing only 
1 oz. as compared with tubers weighing 2 oz.. gave a smaller yield each year. 

Apparently potato scab in crops raised 'on infected areas was lessened by 
planting the seed tubers in soil treated with sulphuric acid dr hydrochloric acid. 
The same was true in case of soil treated with swamp muck and acid phos¬ 
phate. 1 

Potatoes planted in ground on which straw had been burned were delayed 
10 days in appearing above ground, but the yield was not decreased. 

Degeneracy in potato, E. Foen (Jour. Agr. Prat., n. ser., 33' (1920). Nos. 16, 
pp. 275-279; 18, pp. 326-329; 19 ; pp. 344-346; 20, pp. 365-867). —An account is 
given of the various agencies (diseases) associated with forms of degeneracy, 
chiefly in potato in different countries, as France, Holland, and the United 
States. ■ ■ 

Potato wart disease in Britain, T. Anderson (Potato Mag., 2 (1920) f No. 8 , 
pp. 8, 9 , figs. 2). —This is intended to be a brief but authoritative statement re¬ 
garding potato-wart disease,'as appearing at several points in Pennsylvania 
and at Thomas, a coal mining town, and Whitmer, a lumber camp, both in West 
Virginia. ' An account is given of the' nature, spread, and control of the disease,. 
Immune, varieties are known in Great Britain, some of these being old estah- 
lisiied favorites. 

Wart disease of potatoes (Potato Mag., 2 (1920), No. 8, pp. 9-11 , 84,' figs. 
4), —This is Leaflet No. 11 of the Board of Agriculture for Scotland dealing with 
potato wart disease (SgncJiptrinm endohioticum), which is said to he practically 
confined for the present to small private gardens and allotments. Discussion 
is given of the distinguishing features of the disease, its life history, and such' 
practical considerations as precautionary and preventive measures and''man¬ 
agement of infected soil. The duration of infection when once established is 
not known. 

Diseases, insects, and plant pests of the sugar cane In the Philippine 
Islands, C W. Hines (Philippine Agr. Rev. t 11 (1918), No. 4 pp. 275-277, pis, 
3).—An account is given of observations on the Philippine pests and diseases 
; ©f sugar cane, including insect and plant .parasites.' 

' Preliminary report on the spread of [sugar cane] gammosis, F. Ledeboer 
(Arch. Snilzermdm. Nederland, Indie , 27 (1919), No. 18, PP* 958-961),—' The most 
important outcome of the comparative, studies here outlined is said to be the 
proofs obtained that sugar cane gummosis is readily transmitted by the knife 
from diseased plants to sound cuttings. 
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The mosaic disease of sugar cane in Mississippi in 1920, L. E. Miles 
{M ississippi Sta. Bui. 191 (1920), pp. 3-11, fig. 1). —The sugar cane mosaic dis¬ 
ease Is said to Rave been found at only one point in Mississippi in 1919, but a 
survey of the State made in 1920 showed 34 properties located in 14 different 
counties to be' infected with the mosaic disease. The location of the properties 
and percentage of infection are indicated. 

■For the control of this trouble the author recommends the roguing of the 
fields where mosaic disease occurs to the extent of 20 per cent or less. When a 
greater amount of infection is present, the grinding of the cane, destroying of 
all the refuse, and plowing up and destroying of the stubble are suggested, the 
ground to be planted during the next season to some crop not susceptible to this 
disease. '■ 

Sour rot in sugar cane cuttings, C. A. H. von Wolzogen Ktjhe (Arch. 
SuikerinduB. Nederland . Indie, 28 (1920), No. 19, pp. 703-756, pis. 17, figs. 7; also 
Meded . Proefstat . Java-SuikerindusLandhoimk. Ser., No. 3 (1920), pp. 54, pis. 
17, figs. 7). —Sour rot of cane cuttings, as here dealt with, is said to afford a 
starting point for the bacterial infection of the growing plant. The author 
points out the importance of starting with sound cuttings and favorable soil 
conditions to insure rapid growth. 

The yellow-stripe [cane] disease, N. Deere ( Facts About Sugar, 10 (1920), 
Nos. 10, pp. 190, 191; 11, pp. 210, 211; 12, pp. 232, 233).— These installments 
constitute the author’s report on the prevalence and nature of sugar edne 
yellow-stripe disease in Porto Rico, based on a first-hand survey which was 
made during December, 1919, and January, 1920, of conditions prevailing over 
a- great part of the cane areas in Porto Rico. The account deals briefly with 
the history of the disease, the reasons for the difference between its behavior in 
Porto Rico and that in Java and Hawaii, the influence of precipitation, the 
clear differentiation between yellow stripe and the chlorosis due to root disease, 
and preliminary studies by Metz regarding the causation of yellow stripe. 

The yellow-stripe disease appears to have been introduced from Argentina in 
1914 on Japanese cane seedlings brought by way of Egypt, where the disease is 
now known to be prevalent. In parts of Porto Rico it has shown a high 
, degree' of virulence and has become fully established in nearly every part of 
the island. No significant relation was established between the disease and 
rainfall, ratoon in g, or root disease chlorosis, and evidence is referred to as 
recently obtained to the effect that the yellow-stripe disease in Porto Rico is 
clue to an organism. '• ■ 

' ; Apparently a considerable feature of the difficulty in control is the supposed 
'■ occurrence of secondary infection, or the appearance of the disease in cane 
supposedly free from disease. Soil infection appears to have been eliminated 
„ from ■ the probable causes. The agency of other hosts is suspected from the 
failure of control by rotations. 

Control measures briefly discussed include seed selection, roguing,, decrease 
of ratoonage, intermediate crops, destruction of rubbish, spraying, and the use 
of immune varieties, among which Kavangire (Uba ) receives favorable mention. 

, Sugar cane stripe disease [in Java], P. van Harbeyeld (Arch. Suiloerindm. 
Nederland. Indie, 27 (1919), No. 18, pp. 919-922). —Sugar eane stripe disease is 
ssld to have shown unusual prevalence early in the season, this being true even 
In ease of varieties usually showing low percentages of attack.. The causal 
, .agent 'Is not .''knows*' 

Diseases of the sweet potato in Mississippi and their' control, D. G. Neal 
Missi; A Sim. But 190 (1920), pp. 16, figs. 1 4).—Descriptions are given of the 
diseases of sweet potatoes occurring in the field and also the storage rots as 
observe in Mississippi, with suggestions for their control. In connection with 
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the control of storage rots, the elimination of field diseases by control methods 
is recommended and it is suggested that potatoes be dug before frost, thor¬ 
oughly dried, cured, and stored at suitable temperatures. 

Tomato wilt, J. A. McClintock (Georgia St a. Bid. 138 {1920), pp. 37-4$, 
figs. 5 ).— The author reports tomato wilt, due to Fusarium lycoper&ici, widely 
spread in the coastal plain soils and becoming more serious in the Piedmont 
section of the State each year. ■ The plants are generally of considerable size 
and are setting fruit when the first symptoms of the disease are manifest, and 
they usually die within a few weeks after the lower leaves begin to wilt. At¬ 
tempts have been made by different investigators to develop strains of tomatoes 
resistant to wilt, but those adapted to one section of the country have not 
always proved adapted to other regions. 

The author describes a method of growing tomato plants in containers of 
uninfested soil which it is thought may prove practicable for the home gar¬ 
dener who desires to raise only a few plants. The sterilization of the soil is 
effected by pouring boiling water through the containers at the rate of 7 gal. 
of water per cubic foot of soil. Investigations are said to have shown that 
the tomato wait is not due to the same fungus which causes wilts of cotton, 
cowpeas, okra, and watermelons. 

Brown [or black] rot in apples, H. Woemald {Fruit, Flower, and Teg. 
Trades ’ Jour v [London], 38 (1920), No. 11, pp. 289, 291). —The author instances 
the rapidity of growth of brown rot (Monilia fructigena ) in apples as noted 
at Wye College in the summer of 1917, with a discussion of methods of over¬ 
wintering and of control measures. An account is also given of stored apples 
affected with this fungus, which may show a black rot under certain con¬ 
ditions. The precise conditions producing brown rot in some cases and black 
rot in others have not been determined. 

Brown rot of apricots and its prevention, W. L, Howard (Better Fruit , 15 
(1920), No. 1, p. 7).—Apricot brown rot is said to have increased rapidly in 
California during the past five or six years, especially in the San Francisco 
Bay region-and the coastal valleys. This disease does its .chief damage in 
this region by attacking the flower clusters, then quickly killing .the fruit 
spurs, and sometimes spreading to the wood, usually not over two years old. 
The disease may attack apricots and prunes when fully grown or nearly ripe.’ 
The, chief protection, locally, against this disease is the dryness of,June and 
early July. Peaches are protected in the same way during July and August,, 
particularly in the- interior valleys. Cold, wet weather at blooming time favors 
attack, as ■ does also lowness of situation with attendant likelihood of frost 
injury. 

As the result of trials with 17 or 18 different spray treatments at the 
Deciduous Fruit Station established in January, 1920, by the University of 
, California at Mountain View in the Santa Clara Valley, it is believed that a 
single winter spraying with lime sulphur at winter strength, that is, 1 gal. of 
lime sulphur to 9 gal. of water, will control the disease, if given just as the 
-trees are coming into bloom. Dry lime sulphur 12 lbs. in 50 gal. of water also:, 
gives good results. Bordeaux mixture, at 4:5:50 was also effective. Other 
protective measures are briefly discussed. 

Biffereiiees in Monilia cinerea on sweet and on sour cherries-, K. Kxtxian. , 
(Jahreslter. Yer. Angeio. Boi., 15 (1917), No. 2, pp. 158-160, figs, %)<—.A study 
of M. cinerea on sweet and sour cherries and on other media is very briefly 
outlined. 

The spraying of stone fruit orchards in the Cape Province, with special 
attention to red spider, F. W. Petty (So. African Fruit Grower and SmaM- 
Mold., 7 (1920), No. 10, pp. SOS, 305).—The most common diseases in the Western 
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Province are said to be leaf curl and rust of peach and shot-hole fungus 
disease of plum. These are described, as are also injuries due to insects in 
connection with treatments which are outlined. 

Cranberry diseases and their control, G. L. Shear (U. 8. Dept. AgrFarm¬ 
ers" Bui 1981 (1929), pp. 22, figs. IS ).—Popular descriptions are given of the 
more common diseases of the cranberry, with suggestions for their control. 
Most of fixe fungus diseases, it is stated, can be prevented to a considerable 
extent by spraying with Bordeaux mixture. Among the diseases described are 
early rot (Guignardia vaccinii), bitter rot ((Jlomerella cingulaia vaccinii), end 
■rot {Fimeoccum putrefaciens ), blotch rot (Acanthorrmclms vaccinii), hard rot 
and tip blight (Sclerotinia ory cocci), red gall (Synchytrium vaccimi), rose' 
bloom (BxoMMdium oxycocci), red leaf spot (Exobasidium vaccimi ), false 
• blossom, black rot (Ceuthospora lunata), and rust (Pucciniastrum myrtilli). 

Suggestions are given for the control of rot and spoilage during storage, 
Shipping, and marketing. Proper methods and conditions of picking, storing, 
and handling of fruits, it is claimed, will largely control the storage rots. A 
description is given of a form of power sprayer that has been developed for the 
spraying of cranberry bushes. ■ 

Autfcracnose or zwart raest of the grape, I. B. P. Evans (So. African Fruit 
Grower, and Smatthold., 7 {1920 ), No. 8, p. 219, figs. 2 ).—One of the most com¬ 
mon and destructive diseases of grape in South Africa is that called anthracuose 
or.zwart roast (Glocosporiim ampeloghaguni), said to be identical with bird’s- 
eye rot in America. Control measures include removal of diseased, material 
and a hand-applied wash, prepared as indicated, of 25.lbs. iron sulphate and-' 
1 pint' sulphuric acid in 50 gal. of water. This is to be used on the dormant- 
vines in winter, preferably at first at intervals of 15 days and later at 10 
days, so long as considered necessary. ■ 

Peronospora parasitica, E. Gaumann (Centbl. Balct. [etc .], 2. Alt, 45 
(Iftld), No. 18-25, pp. 575-577) —Tabular data are given regarding the dimen¬ 
sions of conidia of P. parasitica as grown on different hosts. 

Diseases of date in Morocco, E. Foex and F. YayssiMe (Jour. Agr. Trap., 
19 (1.919), No, M2, pp. 336-339 ).—A discussion of two diseases of date, sup¬ 
posedly related but undetermined as to causation, concludes with suggestions 
as to treatment, 

Disease of lime seedlings [in Montserrat], F. Watts (West Indies Imp. 
Dept Agr, Montserrat Agr . Dept. Rpt., 1918-19, p. 40 ).—In 1918, what appeared 
to be a new lime seed-bed disease resembling damping-off was observed. The 
apical portion of the plant was the first to show weakness in this case. . The 
organism appeared to be one of the Peronosporaceae. Further observation has 
shown that young lime seedlings are invariably attacked by this disease, which 
Is , more accentuated in shaded situations. Bordeaux mixture checks "the- 
disease if applied on its first appearance, 

- A bacterial disease of ivy, G. Arnatxd (Compt. Rend. Acad. Set {Paris}, 171 
(1929), No. 2, pp. 121 , 122).— 1 The author describes the effects observed on Eng¬ 
lish ivy in Paris in June, 1920, of an attack by an organism -which is desig- 
nated as Bacterium hederae a. sp. The symptoms are said to resemble strongly 
those produced, on bean by Pseudomonas phaseoli in America. Varieties ■ are 
not equally susceptible. The disease appears to be favored by dampness 

The eel worm disease of the narcissus, J. K. Ramsbottom (Brit Florists’ 
Fed, Florist*' But, t (mg), No, 1, pp. u, 12).—It is stated that nematodes can 
not withstand heat, as diseased bulbs soaked in hot water showed mu«i less 
infection than untreated bulbs. This plan is still under investigation. 

I 1 "iftovtag in a«reetsMe trees, -P. Ehhenbeeg and R, Schultze (Zischr 
P$ammkmnfa r 2$ C ISIS), No. 2 $ pp. 85-83),—A detailed account is given,of • 
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studies related to gas poisoning of' trees following up those noted (E, S. R., 81, 
p. 730). , 

Further studies on deformation of oak leaves, Zade (Fuhling's Landw. 
Ztfl., 65 (1916), No. 23-24, pp. 549-559, fig. 1 ).—This is a continuation, 'With 
tabular data and discussion, of studies previously noted (E. S. E., 33. p. 647)* 

ECONOMIC ZOOLOGY—EHTOMOIOOT. 

The influence of man on animal life in Scotland.—A study in faunal evo¬ 
lution, J. Ritchie ( Cambridge: Univ. Press, 1920, pp. XVI+550, pis. 9. figs. 
91). —Following the introduction, the several chapters of this work relate to the 
domestication of animals, deliberate destruction of animal life, protection of 
animal life, the deliberate introduction of new animals, the destruction of the 
forest, influences of cultivation and civilization, camp followers of commerce 
(animals introduced unawares), and chains of circumstance. 

Report of entomologist, W. E. Hinds and F. L. Thomas (Alabama Col. St a. 
Circ. 44 (1921), pp. 18-20). —This report refers briefly to cotton dusting experi¬ 
ments for the boll weevil in 1920, the report covering which is noted above. 
The second generation of the faU army worm appeared the first part of July 
and did a tremendous amount of damage, especially to young corn, in 30 
counties, chiefly on land that had been overflowed and under water for some 
time during the flooded conditions of December, 1919, and early spring of 
1920. Reference is made to the appearance of the Mexican bean beetle (Epi-' 
iachna corrupta Muls.), specimens of which were first received from the vicinity 
of Rlocton and Birmingham in 1920. Reports on this pest by the senior author 
have been noted (E. S. R., 44, pp. 554, 751.) 

[The rice bug and the rice leaf folder], G. Beiggs { Guam St a. Rpt. 1919, p. 
33 ).—The rice bug (Leptocorisa varieornis) is said to have damaged late- 
maturing rice so badly that in several cases it was not harvested. The early- 
maturing strains of rice apparently escape a large part of the heavy infesta¬ 
tion occurring from later broods of the rice bug. It was observed that rice on 
the experimental plats near cultivated fields was not damaged nearly so much 
as where grown near grass and brush land. The leaf folder was a source of 
considerable injury, especially to later plantings in the young stage. Its 
injury, caused by the folding of the leaves, results.in a slow and very distorted 
growth. 

Monthly notes on grubs and other cane pests, HI," J. F, Illingworth 
(Queensland Bur . Sugar Expt. Stas. Div. Ent. Bui . 10 (1920'+ pp. 39, figs., 8 ).— 
This detailed report of work in progress .from July, 1919, to July, 1920, Is in 
continuation of reports previously noted (E. S. R., 42, p. 545). 

The grape phylloxera in California, W. M. .Davidson and R. L. Nougaeet 
(U. S. Dept. Agr. Bui 903 (1921), pp. 128, pis. 11, figs. 10').— -This report deals 
with the history, injuries, and life history of the grape phylloxera in California, 
remedial measures having been left to be made the subject of another publication. 
The subject is dealt with under the headings: California history, accidental and 
natural spread, distribution of phylloxera in California, vineyard destruction, 
nomenclature and synonymy of the grape phylloxera, biology of . the grape 
.phylloxera in California, the radicicole, the nymph and winged form, nymphicals 
or intermediate forms, the sexual forms, the gallicoie and its relation to Cali¬ 
fornia conditions, effects of water and heat on phylloxera, and diffusion of 
phylloxera, together with a summary and a list of the literature cited. 

. . This pest ■ must he known as Phylloxera vUifolice (Fitch), having been first 
described "UnderThat name in 1856 from the gall-inhabiting form, 12 years prior 
52478°—21-; Ik'-'v-.. vY "-i. 
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.to Plasciion’s description of the root-inhabiting form under the name Rhyzaphis 
'vastatrii r. The pest was introduced info California about 1858 on vines imported 
by settlers from the eastern part of the United States, where it is a native, or 
about the time it reached France, where the first evidence of its activity was 
vaguely noted in 1862. It has since spread throughout most of the grape dis¬ 
tricts of California wherever conditions have been suited for it, but lias never 
assumed such disastrous proportions as it did during the first years of its ravages 
in France. It Is estimated that since its appearance in California, or during a 
period of 60 years, it has destroyed about 75,000 acres of grapes. It has in many 
castes been distributed through the agency of infested rooted vines imported into 
uninfested districts or vineyards, while in other cases it has been carried on 
vineyard material. Its modified life cycle in California, that is, sterility of the 
winged form, coupled with topographic barriers, consisting of mountain chains 
and dividing valleys, has prevented the rapid distribution in the State which 
took place in the vineyard districts of France. 

Vines attacked when young, before their rooting systems have become estab¬ 
lished, will succumb more rapidly than those infested at a later age. The first 
indication of its presence in a vineyard occurs in the form of one or more stunted 
vines and in the premature yellowing of the foliage. Gradually more and more 
of the surrounding vines are affected, and those first infested become very much 
weakened or die outright. Following the initial infestation of a vine under 
favorable conditions for phylloxera, the pest multiplies rapidly and within two 
or three years increases its range to involve the entire root system. The phyl¬ 
loxera which settle on the growing rootlets form fleshy lesions or swellings, 
termed nodosities. In a great majority of instances further apical growth of the 
rootlet is stopped, and the rootlet ceases to supply nourishment to the vine. 
Other phylloxerae settle on the older roots, and in most cases cause swellings 
termed tuberosities, which vary in size, the majority being about 0.2 in. in 
diameter. The bark of the root often cracks longitudinally, and a chain of swell¬ 
ings arises from phylloxera punctures. So long as these swellings remain fresh, 
the health of the vine Is not much impaired, but as soon as they decay the vine 
Is injured. When they decay in numbers the roots are frequently destroyed, 
causing first the stunting and then the death of the vine. 

Its life cycle in California has been found to be much more simple than that 
which obtains in the eastern JJnited States, and as far as the economy of the 
Insect is concerned, is purely parthenogenetie. Winter is passed in the form 
of hibemant larvae; which are newly hatched larvae that settle down imme¬ 
diately after hatching from the egg in the autumn, although a few hibernate 
In an older stage. With the first flow of sap in spring these hibernants com¬ 
mence to feed, and mature on the average 5.5 weeks later. The mature hiber- 
nant does not differ from the adult radicicole of any other generation. On the 
. average, it takes the hibemant 6 months to mature, the period ranging from 4.5 
to 7.5 months. ' The mature hibemant gives rise to a number of generations— 
m many as eight—of root-feeding phyiioxerae throughout the summer and 
autumn. Although somewhat arbitrary, April 15 to October 15 best indicates 
the period .of the active half year of the insect, the period October 15 to April 
15 being the 'dormant or hibernating'season. 

All forms of phylloxera are oviparous, the average number of eggs per adult 
r&ctkfeole about 110 and the average egg-laying period about 45 days 
Incubation varies from 5 clays In midsummer to over 30 days in December. 
***** hatching in the spring mostly settle near the' egg shells, but in summer 
and autumn a considerable percentage travel along the: roots or forsake the 
fine altogether for other vines. Four molts are passed by the larvae, and on 
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the completion of the final molt they become mature insects. The length of the 
developmental period varies according to food and meteorological conditions. 
On succulent living roots the average period of larval development was found to 
be about 22 clays (hibernant generation excluded), and the maximum and mini¬ 
mum, respectively, 36 and 10 clays. 

The winged form is produced from the middle of June until November, it being 
more abundant in the coastal districts than in the interior valleys. In the first 
two instars the larvae of the winged form do not differ from the correseponding 
stages of the wingless form, but in the third and fourth stages they differ 
structurally, and in these stages are termed, respectively, prenymph and nymph. 
The nymphs have two pairs of grayish-black wing pads. The winged insect is 
orange in color with grayish-black head and thorax and two pairs of scantily 
veined wings. 

" The nymphs transform in most instances near the surface of the soil, and 
the winged migrants issue on the surface and fly about in the vineyard and 
neighboring regions. The winged insects deposit eggs of two kinds, viz, male 
and female, and the insects which mature from these eggs are the true sexes. 
These forms are unable to take food, and under normal conditions mate upon 
reaching maturity, and the female forthwith deposits a single egg under the 
bark of the vine. This egg hatches in the spring and gives rise to a series of 
generations of gall-inhabiting and gall-making wingless aphids. A certain per¬ 
centage of larvae born in the galls, however, migrate to the roots before taking 
food, and in this way the species returns to the soil. 

“ In California, under natural conditions, it is doubtful whether any sexes 
mature and still more doubtful whether any winter eggs hatch. Laboratory 
experiments indicate that the sexes mature in about 12 days. 

“ In the late autumn, along with the nymphs are found curious forms inter¬ 
mediate in appearance between adult radicicoles and nymphs. These are called 
intermediates or nyinphicals. They are not abundant, and all those whose 
progeny have been observed were parthenogenetic. 

“ The diffusion of the phylloxera is effected in nature by the wandering newly 
hatched larvae of the radieicoles during summer and autumn. These pass from 
vine to vine, either on the surface of the soil or through subterranean cracks or 
pathways. They may also be borne by the wind or on vineyard material, such 
as picking boxes. Probably water is responsible for some diffusion in hilly 
or irrigated vineyards, and cultivating instruments, by picking up pieces, of 
infested roots, may effect fresh infestations. The phylloxera is easily intro¬ 
duced into a vineyard or section by the practice of planting infested rooted vines 
to make tip for cuttings which did not succeed in previous years,” 

A list is given of 23 references to the literature cited. 

[Mosquitoes and disease transmission] (Moled. Bur perl. Geneesk. Dienst 
Wede-rland. Indie, 1919 , Nos. 1, pp. 84, pis . 10; 2, pp. 82, pis . 9, figs* 2; B, pp.- 88, 
pts . 8; 6 , pp. 47, pis. 21; 7, pp. 39-85. pi 1; 9, pp. 53-71, pis. 2-f [addenda to-EJ, 
pp. 3, pis. 2; 10, pp. 168. pis. 32).—The following papers relate to mosquitoes'' 
and to their role in the transmission of the causative agents of disease ; No,, 1, 
Report of a Journey for the Purpose of Studying Hygienic Conditionsdn the 
United States of North America, Panama, and Cuba, made by the Order of the' 
Netherlands Minister for Colonial Affairs, by C. W. F. Winckel .(pp, 1-84) ; 
No. 2, Malaria in Weltevreden and Batavia, by M. L. van Breemen (pp, lr-40),* 
and Ano pkelines of West Java, by B. M. M. Mangkoewlnoto (pp. 41-82) ; No. 3, 
The-Susceptibility of Anophelines to Malarial Infections in Netherlands India, 
by N. H. Swellengrebel et al. (pp. 1-64), and On the Biology of Mysowtin ludlmri 
in Sumatra, by W. Schiiffner’ et al. (pp. 65-88); No. 6, Description of the 
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Anopheline Larvae of Netherlands India, so far as They are Known Till Now, 
by N. H. Swell engrebel and J. M. H. Swellengrebel de Graaf (pp. 1-47 ; addenda, 
No. 9, pp. 3) ; No, 7, On the Requirements of Different Anophelines in Regard to 
the Abode of their Larvae, by N. H. Swellengrebel and J. M, H. Swellengrebel 
fie Graaf (pp. 89-85) ; No. 9, Report on Experiments upon the Development of 
Malaria Parasites in some Anophelines, by N. H. Swellengrebel (pp. 53-71) ; and 
No. 10, Mi/oMum mysomyiae, a Parasitic Haplosporiditim Pound in the Intes¬ 
tinal Tract of Some Anophelinae, by N. H. Swellengrebel (pp. 6S-72), and 
Researches on the Anophelines at Some Stations of Java and Sumatra in Con¬ 
nection with the Occurrence of Malaria (pp, 1-67), Malaria in Modjowarno 
(pp. 73-112) ; and Report on the Occurrence of Malaria and Anophelines at 
Sam a rang (pp. 113-168), all by N. H. Swellengrebel and J. M. H. Swelfen grebe! 
de Graaf. 

[Combating tobacco worms], G. Briggs (Guam Sta. Rpt. 1919 , pp. 34 , 35).— 
Tests made on four plats of 0.2 acre each showed the control of tobacco worms 
by spraying to be profitable. While the cost of hand worming was 40 cts. less 
per plat, the increased yield in the sprayed plats more than made up the dif¬ 
ference.* 

The larger cornstalk borer in North Carolina, Diatraea zeacolella Dyar, 
IL W, Leiby (-Y. C. Dept. Apr. But, 41 ( 1920 ), No. 13, pp. 85, figs. 37).—This 
account is based upon a review of the literature and investigations commenced 
in 1913 and conducted continuously over a period of five years at the substa¬ 
tions in Edgecombe and .Pender Counties, supplemented with observations and 
breeding experiments at Raleigh. The investigations reported relate to the 
life history of the insect, a determination of the seasonal degree of infestation 
at several localities during each.of the years, the causes of natural mortality, 
and the practical effectiveness of certain control measures, which were ex¬ 
perimentally carried out following life history studies, for the purpose of re¬ 
ducing prevalent injuries. 

The species is distinctly two brooded, one brood occurring in spring and 
early summer, known as the first brood, the other occurring in late summer, 
fall, and winter and known as the second brood. The winter is passed as a 
larva, about 0.75 in. long, in the taproot of the corn stubble. It becomes active 
early in the spring, and transformation to the pupal stage begins April 20, con¬ 
tinuing to May 20. most of the larvae- having pupated by May 10. The spring 
pupal stage occupies about 20 days, the nxoths beginning to emerge ■ in small 
numbers about May 5 and the crest of the emergence period being reached 
from May 22 to 24. Oviposition commences within 48 hours after emergence' 
from the pupae, and the moths live about a week. 

The eggs are found in the field on early planted corn in small numbers about 
May 10, Most of them are deposited by May 25, but a few as late as June 5 by 
straggling adults. The incubation of the egg of the first brood requires a 
period of about 9 days. The larvae begin to appear about May 15 and are 
found in increasing numbers up to June 7, remaining at the high level until - 
July 7* when ■some begin to transform to pupae. The length of the larval stage 
varies • considerably but approximates 85 days, during which time the larvae 
have fed within the.“throat” of- the corn and tunneled in the -cornstalk. 
TransfOrin-atipn to the pupa! stage, which'takes place within the tunnel -of-the 
- stalk;, begins about July 7, with most of the larvae pupated by July 25. The 
duration of the pupal stage of this brood-is about 12 days.- 1 

The moths of the second brood are present in the field, in maximum numbers 
about July 31. and eggs are deposited on corn beginning. 2 days after emergence 
anti continuing for about S days. The. incubation period of the eggs of ” the 
second brood is about 7.S days. The larwe again attack the corn by feeding 
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in the “ throat S) of corn planted late, or tunneling in the stalk of early planted 
com. As the larvae become grown and the cornstalks become dry, the larvae 
work downward and bore in the taproot, this happening in October, Here a 
tunnel is made and a chamber cleaned out where the insect passes the winter 
as a fully grown white robust larva. 

No parasites have been reared from the larvae, but two hymenopterous species 
have been reared from the pupae. The egg parasite, Trichogramma mimiium 
Riley, is by far the most common parasite of the borer in North Carolina, A 
very high percentage of the winter mortality of hibernating larvae is caused 
by two fungus parasites. 

Control measures recommended include a delay in corn planting until May 
25 or later, so that the corn will not be attacked by the first brood of larvae. 
Such corn will make a good growth by July 20, when the second brood of larvae 
will begin its work; but it will not be seriously injured by the second brood, 
even though a high percentage of the stalks may be infested. Disturbing the 
stubble in the fall by plowing it out (laying it on the ground) or by general 
plowing in the held causes 85 to 95 per cent of the larvae to die during the 
winter, or 25 to 50 per cent more than would normally die. It is stated that a 
combination of these two control measures, if practiced over a period of one 
or two years, will reduce stalk-borer injury to the minimum, if not locally 
eradicate it. The plowing of stubble land as early as possible before May 15, 
followed by harrowing, burning of the’stalks and stubble during the winter or 
early spring, and rotation are recommended. 

A bibliography of‘19 titles is included. 

Studies in the biology of the Mexican cotton boil weevil on short-staple ■ 
upland, long-staple upland, and Sea Island cottons, G. D. Smith (U. 8, 
Dept. Agr. But 926 (1921), pp. 44 pi* 4 AS).—This- is a report of studies 
conducted at Madison, Fla., during the years 1918 and 1919, in which a 
short-staple upland cotton known as King, a long-staple variety known as 
Webber No. 49, raid a Sea Island cotton known as Hope Straight were used. 
The data, which are reported in large part in tabular form, have led to the 
following summary and conclusions: 

“At Madison, Fla., the average longevity of hibernated weevils without, food 
was 12.7 clays, and 18.8 days when fed on cotton plantlets. Adult weevils of 
the first and second generations lived 24.3 days on cotton squares and. 12.8 
days .on cotton bolls. On Sea Island, cotton plantlets the hibernated weevils 
lived: 11.05 days. The first'and second generation, weevils feci on Sea Island 
cotton squares lived 10.7 days, while the weevils fed on Sea Island cotton bolls 
lived only 15.8 clays. There is- practically no difference in the. longevity of 
boll weevils on Sea Island and upland cottons.. 

“ The average period from the time the weevils become adult to oviposition 
at Madison, for all experiments, was 8.9' days for weevils bred under insectary 
conditions and 7.07 days for weevils bred under field conditions. The average 
period of oviposition under inseetary -conditions for all weevils under observa¬ 
tion on upland cotton was 33.1 days. The entire series deposited eggs over an 
average period of 31.7 days on Sea Island cotton. The largest number of eggs 
deposited by a single female weevil was 432.- This record was made by a 
hibernated female on upland-cotton squares under inseetary conditions. The 
largest number of eggs deposited during any one clay under inseetary condi¬ 
tions was 25. This record was also made by a hibernated female weevil 

A* The, average period from oviposition to adult of all weevils- bred under In- 
sectary conditions on upland cotton squares was 14.91 days. On, Sea Island 
cotton the average period from egg to-adult .for all weevils bred under inseetary 
conditions' was 14,94 days. The field-bred, weevils showed more vitality than' 
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weevils bred under artificial conditions. Under field conditions the average 
length of time the infested squares hung on the' upland cotton plants after egg 
puncture was 11.5 days. The time required to complete the development of the 
Immature weevil after the infested square dropped to the ground was 10.8 days 
in upland cotton squares. 

“ There was practical ly no difference shown in the length of the developmental 
period of the boll weevils bred in short-staple upland, long-staple upland, and 
Sea Island' cotton squares. The developmental period of the boll weevil was 
approximately 7.5 clays longer under field conditions than under insectary condi¬ 
tions at Madison, Fla. Soil temperatures of 120° F. and higher are usually 
fatal to the immature weevils under field conditions. 

“ The boll weevil at Madison. Fla., shows a decided tendency to form a new 
variety. The hibernation of the weevil at Madison is incomplete, and the adults 
are seldom inactive more than 30 days at a time. 

'■“The emergence from hibernation of the weevil in Florida is very gradual, 
the total daily emergence bearing a direct relation to the total daily rainfall. 
Weevils survived the winter in larger numbers in cages set on the ground in the 
woods than in the open field or in cages in trees 10 ft. above ground. Weevils 
placed in hibernation cages on 'November 15 survived in larger numbers than 
on any other date of installation. The percentage of total, emergence from 
hibernation begins with more acceleration in Florida than in Texas up to the 
time that 25 per cent emerges. After 25 per cent of the weevils have emerged 
in Florida the emergence is less rapid, and the Florida emergence curve very 
closely approaches the emergence curve for Louisiana. The, total percentage of 
hibernating weevils that survived the winter of 1918-19 at Madison was 7.54/’ 

Poisoning the boll weevil,. W. E. Hinds and F. L. Thomas (Alabama Col 
Bid. Bui. 212 (1920), pp. 58-8fig. /).—The first part of this bulletin (pp. 58- 
77), relating to dusting experiments conducted during the years 1918 and 1919 
and presented in large part in tabular form, has been summarized in an account 
previously noted (E. S. E., 43. p. 561). 

Part 2 (pp.'78-84) presents a summary of the results of the dusting work 
continued during the year 1920, the details relating to which were destroyed 
when the laboratory building was burned, in the fall of that year. A traction* 
machine-dusted plat: of 3 acres, with 1.5 acres check, on which applications were 
made July 29 and August 8, 7, and 21, at the average rate of 7 lbs. per acre of 
calcium arsenate, gave an average yield of 1,260 lbs. of seed cotton per acre 
from the dusted and 888. ibs. per acre from the check plat. Figuring the value 
of the increase in yield, at 6.5 cts. per pound of seed cotton, it amounted to an 
increase of $24.18 per acre, and upon deducting the cost of treatment, $8.16 per 
acre, there was a margin of $16 profit per acre. ■ 

On another plat of 5 acres on the same plantation, with less fertile soil, 
where three dustings were applied, the third being washed off by heavy rains, 
■the yield averaged 678 lbs. seed cotton -per acre, while the check gave 596 lbs. 
While there was an apparent loss of 32 cts. per acre, the infestation of the 
treated area was higher than that of the check, being on August 3d 20 per cent 
as'against 12.7 per cent. The yield on treated cotton was increased, about 14 
per'cent,, thus actually paying a ■small profit 

On a 30-acre tract of fine sandy loam at Geneva, which was given four appli- 
' cations between July 6 and August '10, the results were deemed very satis¬ 
factory and profitable. 

■ The 2-wheeled, traction-driven type of machines operated by one man, which 
was manufactured by several companies and,-placed on the market in 1920, 
almost entirely superseded the gas-engine-driven type of duster, and demon- 
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strated Its practicability, reliability, and economy of operation in spite of minor 
weaknesses which developed under field use. 

In conclusion, it is pointed -out that weather conditions will always affect the 
dusting problem. Appearances thus far in Alabama indicate that every effort 
should be made to continue dusting at the usual 4~ or 5-day intervals in spite of 
threatening weather during periods of frequent rains. If, however,'the weather 
is sufficiently hot and dry for a period of more than a month, and especially 
during the first part of the fruiting season, the weevils may be controlled there¬ 
by so fully that dusting will not be needed or w r ill not pay. 

Parasitism by Aphiochaeta (Phora) fasciata Fallen, J.-L. Lichtenstein 
( Compt. Rend. Acad. Sen, [ Paris ], 110 (1920), No. 9, pp. 531-534, figs. 3) — The 
author finds A. fasciata to be a true parasite of the nymphs of Coccinellidae. 
The female invariably oviposits on nymphs, always waiting until the last 
stage. The eggs are deposited externally on the host, and .several may be placed 
on the same nymph. The larva emerges in 1.5 or 2 days and penetrates the 
host, not more than three or four being able to complete their development in 
a nymph. 

Winter treatment for honeybees, C. E. Sanborn (Oklahoma Sta, Circ. 48 
(1920), pp. 4, fiffs. 3 ).—This is a brief popular account, summarizing the proper 
procedure and including the method of wrapping the hive. 

FOODS—HTJMA1’ FUXEXIIG2?. 

. [Some papers on ■ nutrition and health] ( Common-health 13fast s. Dept Pub. 
Health], 7 (1920), No. 4, pp. 203-281, figs. 10). —This contains a bibliography on 
school lunches, two short plays suitable for children, and a number of papers, 
including The Development of Nutrition Activities by the Massachusetts De¬ 
partment of Public Health, by E. It. Kelley; A Nutritional Program for Massa¬ 
chusetts, by M. Champion; Nutrition Work in the Schools of New York State, 
by M. G. McCormick; Malnutrition, by L. H. Giliett; Nutrition of Children, by 
F. B. Talbot; Food Accessory Factors in Relation to the Teeth and Bones, by 
P. It. Howe; Bodily Mechanics: Its Relation to Nutritional Disorders, by L. T. 
Brown; The Training of Women for Health Work in Nutrition, by A. Blood; 
A Food Center as a Part of the Board of Health, by R. G. Hopkins, E. A. Har¬ 
vey, and E. P. Lewis; and Hot Lunches, in Our Schools, by L, Comstock. 

Some famine foods in Ahamedabad, G. P. Pathak (Apr. Jour. India, 15 
(1920), 'No. 1 , pp. 40-44). —Some information regarding the nature, preparation, 
and food value of a number of articles is given, including the rhizomes of, two 
sedges (Scirpus Icy soar and Car ex hulbosus), the infiorescense of Typha migm - 
iaia, and the tubers of a water lily (Nymphea stiUata). 

Relation of grade, ■ class, and originating point of wheat to volume of' 
bread baked from flour made therefrom, S. 3. Lawellin {Jour. Arner. Assoc* 
Cereal Ghem ,, 6* (1921), No. 1, pp. 1-10).— Details of baking tests are reported 
and discussed. In the author’s opinion, work of this sort is quite valuable in 
judging wheat 

Chemical control in the bakery, R. W. Mitchell (Jour. Amer . Assoc. 
.Cereal Cliem., 6 (1921), No. L pp. 11-13).— A discussion of commercial bread- 
making problem with special relation to chemistry., 

On' the,'preservation of the antiscorbutic properties of cabbage by drying*; 
A. Holst and T* Fsolich (Jour. Trap, Med, and Hm [London], 23 (MM), No. 
21, pp. 261-263).- —The authors have extended their previous studies on the anti¬ 
scorbutic properties of cabbage (E. S. R., 27, p. 567) by an investigation of the 
effect of various methods of treatment after preliminary drying. 
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Slices of cabbage dried for one week in an Incubator at 37° 0., further de¬ 
hydrated in the incubator by the action of phosphorus pentoxid, and then placed 
in vacuum bottles and stored at the same temperature showed very pronounced 
antiscorbutic properties after from IS to 26 months. Cabbage dried at 37° but 
not' treated with phosphorus pentoxid lost most of its antiscorbutic properties 
when kept for 18 months at 37 5 in closed vessels with calcium chlorid, but re¬ 
tained its properties to a certain extent when kept at from 4 to 12°. Samples 
kept at 4° in closed vessels without being previously dried showed moderate 
antiscorbutic properties at the end of 18 months. 

Fat-soluble content of oils, A. D. Stammers {Brit. Med. Jour Vo. 3128 
(1920), pp. 919 , 920). —Attention is called to the necessity, in reporting the pres¬ 
ence or absence of fat-soluble A in oils, of giving the history of the sample used 
with the processes through which it has passed. 

Digestibility of some hydrogenated oils, A. D. Holmes and H. J. Deuel, 
jb. (Amer. Jour. Physiol., 54 (1921), Xo. 3, pp. 4?9-4SS). —The digestibility of 
cottonseed, peanut, and corn oils partially hydrogenated to give hardened oils 
of different melting points was determined by the methods employed in previous 
studies from the Office of Home -Economics. U. S. .Department of Agriculture 
(E. 8. It., 42, p. 552). 

None of the oils caused any observable digestive disturbances or decreased 
the digestibility of the experimental diet as a whole. Although the coefficient 
of digestibility decreased as the melting point of the fat increased, all of the 
oils with the' exception of the sample of peanut oil melting at 52.4° G. and of 
corn oil melting at 50° were 92 per cent or more digested. The highest cob 
efficient of digestibility obtained was with a hardened peanut oil melting at 
37°, which gave a percentage digestibility of 9S.1. The authors conclude that 
these hydrogenated oils are as well utilized as natural fats of corresponding 
melting points. ' 

The control and manufacture of saccharin, 0. Beyer (Leber die Konirolle 

und HersteUnng von Saccharin. Zurich: Rascher <& Co., 1918, pp. 141 , figs. 12). _ 

This is a collection of information on the manufacture, properties, determina¬ 
tions, uses, and physiological effects of saccharin and its by-products. An ex¬ 
tensive list of references to the literature on saccharin, including patent litera¬ 
ture, is appended. 

Comparison of the bacterial counts from machine and hand Washed 
dishes and their significance, R, S. Deaestyxe (Amer. Jour. Pith. Health . 10 
(1920), Xo. 11 , pp. 871-873, fig. 1).—' Tabulations are given of the bacterial 
counts obtained from the eating utensils at restaurants where various methods 
of cleaning the dishes were used. The data show a very much higher bacterial 
count in hand-washed than in machine-washed dishes. 

.Adsorption of cyanic! gas by foodstuffs (Pub. Health Rpts. [U. 8 So 
- fillj?!))*, Ap, 2ii p. 1397) .—The question of the possibility of adsorption of eyanid 
gas by foodstuffs exposed in the process of fumigation of vessels,- warehouses, 
etc,, was tested by exposing bread and'milk to the gas under a bell jar for 
from 2 to 22 hours and then feeding it to white mice (with or without pre¬ 
liminary exposure to air). ' , 

With excessive amounts of the eyanid, death followed the ingestion of the 
bread and milk if taken immediately after the removal of the bell jar. If 
allowed to stand for some time, no ill results were noted. This is thought to 
Indicate that the possibility of poisoning occurring from the consumption of food 
materials exposed to cyanic! gas is very slight.. 

/ *? ross c< *urse in food selection (Washington, D. C.: Amer. Red Cross , 
im : M* *00).—The material included in tlm pamphlet, though written primarily 
for Red Ci'oss classes in food selection, can be used by women interested in 
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the. problems* of feeding tlie family. The lessons, 15 in number, deal with 
factors which most be considered in selecting an adequate diet, and the course, 
as a whole, aims to give a knowledge of foods and food groups, and so enable 
the housekeeper to modify her selection of food to suit the needs of the 
individual members of the family. 

The matter of food selection for rational life is very much simplified for 
teaching purposes by following the convention of dividing the food supply into 
five groups, and recommending that all groups be well represented In the diet. 
The groups are (1) vegetables and fruits; (2) foods rich in protein; (8) 
cereals and cereal products; (4) sugars and other sweets; and (5) fats and 
fatty foods. A special lesson is devoted to milk. Fruit and beverages are 
also considered, as well as calculations on the food value and the cost of the 
diet; infant feeding and food for the child; and feeding in special eases. 

In the preparation of this publication the Office of Home Economies of the 
IT. S. Department of Agriculture and a number of individuals cooperated with 
the Red Cross. 

The question of correct diet, M. Greig (Nat. Hist., 20 (1920), No. 5, pp. 
587-591, figs. 8 ),—A traveling exhibit designed to illustrate correct principles 
of diet, prepared by the New York City Department of Education in cooperation 
with the American Museum of Natural History, is described, and examples are 
given of meals so made up that they provide a healthful diet for a, child from 
10 to 13 years of age. The exhibit includes 16 wax models of foods, eight wall 
charts, and a set of colored blocks showing the composition of six common foods. 

—■. The contribution of European experience on low diets to our teaching of 

dietetics, A. F. Morgan (Jour. Home Boon18 (1921 ), Nos. 2, pp. 49-53; 4, 
157-168). —Much information (some of it not readily accessible) is summarized 
and discussed with reference to the effects of low diet during the war and 
after it 

The food of the Immigrant in relation to health, M. M. Davis, jb. and 
B. M. Wood (Jour. Home Boon., IS (1921), Nos. 1, pp. 19-25; 2, ‘pp. 66-74) .—The 
authors have summarized much useful information regarding the diet of im¬ 
migrants, and .ways are suggested for teaching them how to make'wise and 
rational use of American foods and in general to adapt themselves to American 
ways of housekeeping. 

Diet for the school child, L. H. Gitxett (U. S. Bur. Ed., Health Ed. No. 2 
(1919), pp. 1-14 , fig*- 10). —This discussion of food in relation to health is.de¬ 
signed particularly to interest and instruct children. The text is followed by. 
sample menus for children from 7 to 12 years of age in summer and in 
winter. 

The lunch hour at school, K. A. Fisher (U. S. Bur . Ed., Health Ed. No. 7 t 
(1920), pp. 3-62). —Various school lunch problems are discussed, including 
school lunches and health education, special nutrition work for undernourished 
children, the social aspects of the school lunch, supplying lunches to poorer 
children, school lunches in rural schools, lunches in high and normal schools, 
the elementary school lunch, the hot lunch in consolidated schools, equipment 
for school lunch rooms, business methods, and related topics. Some selected 
recipes are Included, as well as a list of references. 

Malnutrition' and school lunches in the elementary schools of Chicago, 
L. B, Blattch ( [177.] Inst. Quart,, 11 (1820), No. 4, pp. 111-118).—In addition . to 
„ some historical and other general data,' information is summarized regarding the 
elementary school lunch work in Chicago. 

: -Calcium 'in the blood of children, W. Denis' and P. B. Talbot (Am-er. Jour. 
Diseases Children, t 21 (1921), No. 1 , pp. 29-87).—The results are reported and 
discussed of a series of calcium determinations on the blood of 119 children of 
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unselectecl hospital cases of different disorders. Calcium was determined by 
the Lyman method (E. S. R-, 37, p. 207), modified by the use of citrated plasma 
instead of whole blood and three calcium standards for comparison instead 

of one. 

The extreme range of calcium in these cases was from a minimum of 1 mg, 
per 100 cc. of blood plasma to a maximum of 13.5 mg. Although the calcium 
Tallies of the blood of 28 cases of rickets were in general distinctly below 
normal, the authors are of the opinion that too great significance can not be 
attached to these results, as several of the patients were also suffering from 
other maladies (pneumonia predominating) which might affect the calcium 
level In the blood. 

In a number of these cases magnesium determinations were also made by 
the method of Denis, previously noted (E. S. R., 42, p. 712). 

Ziac in the human organism, S. Giaya ( Cornpt . Rend. Acad . Set [Paris], 
170 (1920). Jo. 15, pp. 906-909). —Determinations of zinc in human viscera are 
reported which confirm the conclusions of Ghigllotto (E. S. R., 41, p. 465) and of 
Rost and Weitzel <E. S. R. T 42, p. 758) that zinc is a normal constituent of 
the human body. The study of the distribution in different organs showed 
its presence in decreasing amounts in the following order: Brains, lungs, 
stomach, liver, kidneys,, intestines, heart, and spleen. The urine contained very 
little (0.00017 gin. per liter), while human milk contained about 0.0013 gin, per 
liter. In the viscera examined the .amount of zinc was found to increase with 
the, age of the subject. This is thought to be due to a gradual accumulation 
in the system of small Quantities ingested with the food. 

The presence of creatinin and creatin in the blood in normal and patho¬ 
logical conditions.—IV. Revision of former methods and results. A com¬ 
parison of methods, J. Feigl (Biochem. Ztsclir., 105 (1920), Jo. 4-6, pp. 255- 
'281 —This paper, which is in continuation of previous studies (E. S. It., 40, p. 
765), consists in a discussion and comparison of the results obtained in the use 
of recent modifications of methods of determining creatin and creatinin. The 
author is of the opinion that the values obtained for creatin under present con¬ 
ditions are of little significance, while preformed creatin is the variable factor 
in pathological conditions. . 

The pigments of the adrenals, G. M. Findlay (Jour. Path, and Bact, 2S 
(1920) f Jo. 4, pp . 482-489 ).—Recent studies on the lipochrome pigments of the 
animal body and their derivation from vegetable tissues are reviewed, and a 
study is reported of the pigments of the human adrenals in normal an d patho- 
. logical cases ant! of the adrenals of hens on different diets. Tests used in dis¬ 
tinguishing xanthophyll, carotin, and melanin are described, solubility' in 
petroleum ether being used to differentiate carotin from xanthophyll, and the, 
■ blue coloration with Nile-blue sulphate to distinguish lipochrome granules 
from melanin, which gives a green color with the same reagent. 

A, decrease in the lipochrome of the adrenals of hens on a diet of polished 
rice and a marked increase on a diet of yellow corn and oats is thought to 
indicate that the amount of lipochrome may be varied at will by alterations in 
the. lipochrome content of the food. That the decrease in lipochrome on a diet 
of polished rice is not due to lack of water-soluble R m considered proved by the 
fact that in man beriberi can develop even when the food contains a normal 
supply of lipochrome pigment..,, '■ 

The study of normal human adrenals obtained in cases, of accidental death 
■showed that there are present in the adrenals under normal conditions at least 
tw lipoehrcmie pigments,'; one of which is soluble (carotin) and the other in- 
soluble (xanthophyll..) ..in .petroleum .ether. Melanin pigment was also demon¬ 
strated in the first mouths of extra-uterine life and in old age. 
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In pathological conditions of an acute character the amount of lipochrome 
pigment in the adienals was generally increased, while no melanin pigment was 
found. In chronic diseases there was not only a considerable increase in 
lipochrome, but melanin was found to be present in both the cortical and in the 
medullary cells. 

Further studies on intestinal ini plantation of Bacillus acidophilus, H, A. 
Cheplin and L. F. Rettger (Sog. Expt. Biol . and Med. Proc18 (1920), Jo. 1, 
pp. 80-32 ).—The conclusions drawn from earlier observations on the intestinal 
implantation of B. acidophilus (E. S. R., 43, p. 769) are confirmed, and the 
preparation and properties of B. acidophilus milk are briefly described. 

Changes in organ weight produced by diets deficient in antiscorbutic 
vitamin, V. K. Lames and H. L. Campbell (Sog. Expt. Biol . and Med. Proc., 
18 (1920), No. 1 , p. 32 ).—The authors report that in young guinea pigs fed on a 
diet deficient in water-soluble C the adrenals at autopsy show a definite increase 
in size over the normal and a still more marked increase in weight, at times 
approximating 100 per cent when computed on the basis of body weight minus 
alimentary canal. The increase in weight of the adrenals was proportional to 
the length of time the animal was on the scorbutic diet, and was particularly 
pronounced in animals which had been kept alive for a longer period by the 
administration of small but insufficient amounts of orange juice. 

“This may be interpreted as indicating a compensatory response to the 
decreased adrenalin production known to exist in the scorbutic animal. This 
point is of interest in connection with the extensive intramuscular and intes¬ 
tinal hemorrhages found in scurvy.” 

No evidence was obtained that the liver is affected by a lack of water-soluble 
G alone, although there was some indication that the heart and kidneys are 
enlarged on the scorbutic diets. 

Protein and carbohydrate equivalents in the diabetic dietary, E. M. 
Ewing (Jour. Am-er. Med. Assoc., 16 (1921), No. 5 , pp. 300 , 301 ).— A diet list for 
diabetics is presented in which the foods are divided into four groups, the first 
three predominating, respectively, in protein, carbohydrate, and fat, and the 
fourth consisting of miscellaneous articles to be added to the dietary without 
allowing for food value, such as coffee, washed bran, etc. 

In the protein group the weight of each article of food is such as to furnish 
0 grn. of protein, this amount being chosen on account of Its being the average 
protein content of eggs, certain diabetic muffins, etc. Each of the carbohydrate 
portions furnishes 5 gm. of carbohydrate. The portions of fat have not been 
made equivalent, but represent convenient amounts. With each food in every 
list is given the amount in grams of protein, fat, and carbohydrate furnished, 
from which the total calorific value can be readily calculated. 

The prevention of diabetes mellitus, E. P. Josxitf (Jour. Amer. Med. Assoc., 
76 (1921), No2 , pp. 79-84 ).—This is essentially a discussion of the relation of 
obesity to diabetes. 

Recent work on pellagra, C. Yoegtun (Pub. Health Rpts . [17. £.], 35 (1920),' 
No. 25,,pp. I 435 -I. 452 , fig. I).—In this paper, read before the Harvey Society of 
New York on January 24, 1920, the author summarizes the work that has' been 
done by the U, S. Public Health Service and by other investigators in' the 
attempt to explain the origin of pellagra.. The. conclusion is drawn that diet, is 
the essential factor in the production and cure of the disease, and that while 
the nature of the dietary defect has not been discovered, observations point to a 
combined deficiency in some of the well recognized dietary factors as the cause 
of the pellagrous syndrome. An extensive list of literature references is 
appended. 



66 


EXPERIMENT STATION RECORD. [Vo}. 45 

A study of the leucocyte changes in pellagra compared with those occur¬ 
ring in, beriberi, G* M. Findlay (Jour. Path, and Bad., 28 (1920), ixo . i, pp. 
290-498 ).—Exterminations are reported of the leucocyte changes in pellagra, as 
determined by comparison of the blood findings in a number " of cases of 
uncomplicated pellagra with those of healthy controls on the same diet. The 
data on pellagra' cases are then ■ compared with similar data from cases of 
beriberi, with the following conclusions: 

In pellagra there is a slight increase in the total, but a decrease in the 
■percentage, neutrophil count. In beriberi there is a decrease in the total, but 
not in the percentage, neutrophil count. 

“ In pellagra there is an increase both in the total and percentage, lymphocyte 
count. In beriberi there is a decrease in the total, but not in the percentage, 
lymphocyte count.” 

A consideration of the gastric test meal from experimental data, M, E. 
Re hit as and P. B. Hawk (Jour. Anier. Med. Assoc., 75 (1920), No. 7, pp. 449- 
452 ).—This is a brief discussion of gastric analysis and its Interpretation, based 
largely on the studies from the authors’ laboratory previously noted (E. S. 
XL, 44, p. duo). 

A simple device for measuring basal metabolism, H. M. Jones (Jour. 
Amer. Med, Assoc., 75 (1920), No. 8, pp. 588 , 539, figs. 2). —A brief description 
with accompanying photograph and diagram is given of a portable -respiration 
apparatus which is said to have the advantages over the Benedict apparatus 
of'being actually portable, requiring no electrical connection for operation, .and 
involving no mathematical calculations. 

Basal metabolism determinations.—Tests with two portable closed-cir¬ 
cuit respiration apparatus, H. N. Tihen (Jour. Amer. Med, Assoc,, 76 (1921), 
No. 2, pp. 88-83 ).—A comparison of the Benedict apparatus for determining 
basal metabolism and the Jones apparatus noted above was made by duplicate 
determinations with each apparatus on. 20 different subjects. 

The average percentage variation between the two readings with the Bene¬ 
dict apparatus was 8.5 per cent and with the Jones 3.7 per cent, while the 
average difference in variations of determinations with the two sets of appa¬ 
ratus was 3.0 per cent. Five successive determinations on one patient with the 
Jones apparatus resulted in a maximum variation of slightly less than 4 per 
cent, while with five determinations on a normal subject a maximum variation 
of 3 per cent was obtained. 

The author concludes that suitable clinical accuracy can be obtained with 
either apparatus, but that the Jones apparatus, “ because of its compactness, 
relative simplicity, and accuracy, is especially valuable for clinical use.” 

The determination: of the basal metabolic rate, and its value in diseases 
of the thyroid gland, G. M. and XX Wilson (Lancet [London], 1920 , II, No. 21, 
pp.- 1G4B-W/5),— This is a discussion of the method' of determining basal me¬ 
tabolism, by indirect calorimetry and the value of this determination to clinicians 
I». diagnosing- diseases of the thyroid gland. ■ 

■ The fundamental classification of disease by the basal metabolic' rate, 
W. Ah Boothby ( Jour. Amer. Med. Assoc., 76 (1921), No. 2, pp. 84 - 86 ).—The 
author discusses the significance of the basal metabolic rate in the diagnosis .of 
disease,'pointing out that as the clinical thermometer divides diseases into'the 
febrile ant! afebrile groups, the basal metabolic rates differentiate diseases into 
three distinct' groups, 'those with normal, increased, and decreased basal 
metabolic rates. While a very high percentage of all abnormal basal metabolic 
rates are dependent on or accompanied by an altered function of the thyroid 
gland, the rate is shown to have a greater significance than as a test for 
hypo- or hyperthyroidism. 
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“The 1 normal’ standard of the basal metabolic rate Is not exact, yet the 
comparatively. small ‘ normal ’ variation, compared to the wide range of 
pathologic variation, admits of fully as accurate grouping of diseases as' does 
the body temperature. It is to be hoped that the value of basal metabolic 
rates will not be discredited by carelessness in technique and a failure to ap¬ 
preciate the necessity for carrying out all the technical and physiologic derails 
requisite for obtaining accurate basal metabolic rates.” 

AMMAL PRODUCTION 

The mammary apparatus of the Mammalia, E. Bees slap (London: 
Methuen A Co., Ltd, 1920, pp. 711+145, figs. 47),—This volume consists of three 
chapters dealing with the structure and development of the mammary glands 
in monotreraes, marsupials, and placental mammals, respectively. The author s 
main interest is in the phylogenetic history of the Mammalia. There is a 
bibliography of about 45 titles, none later than 1911. 

Studies on the mammary gland.—VI, The development of the mammary 
gland from its earliest appearance until the period of pregnancy, J. A. 
Myers (Amer. Jour. Diseases Children, 18 {1919), No. 1, pp. +13) .—This paper 
is essentially a summary of the author’s observations on the mammary gland 
of the rat reported in his earlier studies (E. S. R„ 42, p. 667) and a survey 
of relevant literature on other species of mammals, including man. 

The development of the secretory ducts of the mammary gland.—Re¬ 
searches on cattle, M. Zschokke {Arch. Mikros. Anat98 {1919), Mo. 2-3, 7, 
pp. 18+209 , pi. 1 , fig. 1 ).—The author’s material consisted of histological prepa¬ 
rations of the mammary glands of SO bovine fetuses and 3 young heifer calves, 
and he describes the development of the primary and secondary ducts, the milk 
cistern and teats, and the histological differentiation of the gland tissues. 
There is a bibliography of 66 titles. 

Com,position of the bovine at birth, L. D. Haigh, C. R. Moulton, and P. F. 
Trowbridge (Missouri Sta. Research But. 88 {1920), pp. 3-47, pi. 1 ).—Seven 
Jersey fetuses and young calves and 13 Hereford new-born calves were used 
in this study. There were three groups of Hereford calves produced by dams 
that had been, respectively, on high, medium, and low planes of nutrition during 
gestation. The Jersey calves did not form an experimental group, as some 
were the products of abortion and some others were born dead. In general, 
data from only two calves are included in the Jersey averages. Tables give 
for each calf, with certain incidental exceptions, the weights of the blood, hair 
and hide, composite flesh, 23 internal organs, skeleton, excreta, and kidney fat, 
and the chemical composition of the blood, liver, nervous system, total internal 
organs, hide and skin, skeleton, flesh, bone marrow, kidney fat, intestinal con¬ 
tents, and the entire animal. The following are the average of the analyses, 
of the calves, the flesh, and the skeleton for each breed and group: 
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The stomachs and intestines of the Jersey calves were heavier in proportion 
to body weight than those of the Herefords and the small intestines were longer. 
The Herefords also had heavier hides, but otherwise there were no distinctive', 
breed differences noted. 1 

Most of the- fat in these calves was found with the internal organs. At¬ 
tention is called to the fact that the sums of the percentages of fat and water 
tend toward a characteristic constant value for each tissue and the calf as a 
whole, without regard to the breed or the plane of nutrition of the dam. 

Commercial feeding stuffs, F. D. Fuller (Texas Sta. Bui. 268 (1920), pp. 5- 
233). —This publication tabulates alphabetically by manufacturers the proximate 
analyses of samples of feeding, stuffs collected during the year ended August 
81,, 1920. The materials include alfalfa meal, barley chop, dried beef pulp, 
brewers’ dried grains, coconut oil meal, corn bran, corn chop, ground corn cob, 
corn and cob meal, ear corn chop with husks, unbolted corn meal, corn gluten 
feed, hominy feed, cold pressed cotton seed (prime and choice), cottonseed feed, _ 
cottonseed cake (prime and ordinary), cottonseed meal (prime and ordinary), 
ground feterita fodder, feterita head chop, kafir chop, milo chop, ratio head chop, 
ground oats, whole pressed peanuts, peanut feed, peanut oil meal (prime and 
ordinary),* rice, bran, rice polish, rice screenings, whole pressed velvet bean, 
ground wheat, wheat bran (with and without screenings), brown, gray, and 
white shorts (with and without screenings), wheat mixed feed, wheat screen¬ 
ings, reel dog, meat scrap, shrimp scrap, and a variety of proprietary mixtures. 
The sample of shrimp scrap analyzed contained 49.96 per cent crude protein. 

A table showing the average composition of most of the varieties of 
analyzed is included, as well as. introductory matter dealing with the ajj^in- 
istration of the State feed law. 

The Texas Feed Law.—Requirements and administration, F. D. Fuller 
(Texas St a. Control Circ. F (1919), pp. 5-20. figs. 2). —This contains the text of 
the Texas Feed Law, definitions of feeding stuffs, etc. Most of the material 
is also given in revised form in the bulletin- noted above. 

Feeding ground rough rice, etc., to horses, mules, hogs, and dairy 
cattle, W. H. Dalbtmpxjs et al. (Louisiana Stas. Bui. 179 (1921), pp. 8), —To 
show that rough rice and brewers’ rice can be fed to live stock without in¬ 
jurious results, feeding experiments with hogs.and dairy cows are reported, and 
the mule feeding experiments reported in Bulletin 122 (E. S. R., 23, p. 672) 
are reviewed. 

In the hog feeding test, which was conducted by E. L. Jordan, A. F. Kidder,: 
and L, E. Long, there were 6 groups of 3 shotes each and the feeding period 
lasted 42 clays. The 2 groups receiving the check ration of com meal and tank¬ 
age made an average daily gain' per head of 2.04 lbs. The feeds given each 
of the other groups and the average daily gains per head were as follows : 
Ground rough rice and tankage, 1.86 lbs. *, ground rough rice, corn meal, and 
tankage, 2.19 lbs.; brewers’ rice and tankage, 2.05 lbs.; and brewers’-rice, com 
mealy-and tankage, 2.3 lbs. Post-mortem examination showed that the con¬ 
sumption of large quantities of the'rice did not produce any injury to .the 
digestive organs. 

The experiment with dairy cows' was- conducted by R. C. Calloway and .re¬ 
volved 2 lots of 6 cows -each. The control group, which was fed a ration of 
corn meal* .bran, and cottonseed meal, averaged 24.5 lbs. of milk per clay during 
..the 60 clays of the experiment The other group was fed ground rough rice 
and cottonseed meal and averaged 22.5 lbs. of milk. The second mixture was 
apparently not so palatable as the first, but no injurious effects were observed 
although the rice formed SO per cent-of the grain mixture. 
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Prickly pear as a fodder for stock, C. F. Jtjmtz < Union So. Africa Dept, 
Agr.. &'cl Bui. 16 (1920), pp. 15).—This is a compilation of published and 
hitherto unpublished analyses of the stems, fruits, etc., of Opuntia spp., together 
with suggestions for feeding these materials to stock. There is a bibliography 
of 25 titles. 

Influence of winter rations on the growth of steers on pasture, E. W. 
Sheets (U. 8. Dept, AgrDept. Circ. 166 (1921), pp. 11 , figs. 4).— The results 
of the experiments previously noted from Department Bulletin S70 (E. S. E„ 
44, p. 176) are here summarized, mainly in the form of graphs. 

Feeding yearling steers, G. E. Stockdale (West Virginia 8ta. Cite , 
(1921), pp. 4, fig- D -—This is a more brief summary of the results noted above. 

The inheritance of the muzzle color in the cattle breed of Stjeriisund, 
H. Funkquist (Hereditas, 1 (1920), No. 3, pp. 343-363, figs, 3).— This is a com¬ 
pilation of a large number of herdbook records of the color of the rhinaiiiiin 
in' the Stjernsund breed of cattle. Since in some cases parents with flesh- 
colored muzzles produced offspring with dark muzzles, and in others individu¬ 
als with flesh-colored muzzles were descended from two dark-muzzled parents, 
it is concluded that at least two. factors, G and 1\ are responsible for muzzle 
color. G produces flesh color and P in the’ absence of G produces pigmented 
muzzle. The phenotype gp represents the recessive flesh-colored muzzle. The 
suggestion is also made that there is a second P gene (Pi), and that the two 
are duplicate genes. Individuals with spotted or mixed muzzles are thought 
to hare the formula ggPppith or ggppP^pi. 

Grain sorghums v. corn for fattening lambs, J. M. Jones, R. A. Bbewer, 
and R. E. Dickson (Texas Sta. Bui. 269 (1920), pp. 3-A3). —A 95-day feeding 
experiment in the winter of 1919-20 with 6 lots of 20 59-lb. lambs is reported. 
Each lamb received an average ration of 1.08 lbs. of grain, 0.14 lb. of cotton¬ 
seed meal, and 1.89 lbs. of alfalfa hay. The grains fed in the different lots 
and the average daily gain per lamb were as follows: Ground corn (as a 
check), 0.393 lb.; ground nrilo, 0.394 lb.; ground milo heads, 0.362 lb.; ground 
feterita, 0.36 lb.; ground feterita heads, 0.339 lb.; and ground kafir, 0.372 lb. 
The lot fed milo required 3.1 lbs. of concentrates and 4.81 lbs. of alfalfa per 
pound of gain. 

Analyses of the feeds offered and determinations of the Fraps productive 
(fat) values (E. S. R., 35, p. 561) are included. 

Field peas for fattening Iambs, T. W. Lonsdale (New Zeal, Jour. Agr., 21 
(1920), No. 3, p. 149). —At the Moumahaki Experimental Farm a lot of 59-lb. 
lambs on rape pasture gained 9.41 lbs. per head in 3 weeks, while a similar lot 
of 56-lb. lambs on an equal area of field pea'pasture, seeded the same day as 
the rape, gained 12.68 lbs. per head. 

Studies on the Miinchenlohra flock of Merino mutton sheep,' G. Ohly 
(Art). Deut Gesell. Ziicktungsk., No. 24 (1920), pp. 110 , pis. 9). —-This is an ac¬ 
count of a large sheep ranch established about 1863. The foundation stock 
consisted of French Merinos, and the flock, like a similar one described by 
Schmeh! (E. S. R., 28, p. 366), has been maintained by intensive inbreeding' 
from which no ill effects have come. A history of Merino breeding in Germany 
during the early part of the nineteenth century is included. 

Annual wool review for 1919 and 1920, J. B. McPherson (Bui. Nail 
Assoc. Wool Manfrs., 50 (1920), No. 1 , pp. 64-115, pi. 1; 51 (19 21) J No. Jf, pp. 
29-114, pis. 4).—These are the customary yearly reports giving statistics 1 of 
domestic wool production and the wool trade of the United States and other 
countries, and are similar to those formerly prepared by Battison (EL S. B. s 
42, p. 770). 
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The reindeer industry in Alaska, G. J., Lomen (Jour. Heredity, It (1920), 
J®, 8, pp. 243-252, pi 1, figs. 9 ).—The author describes the growth of the reindeer 
industry in Alaska since the first importations from Siberia in 1892. 

Swine [feeding In Guam], 0. W. Edwards (Guam Sta. Rpt. 1919, pp. 13-18, 
fig. 1 ).—Two lots of 4 pigs each were used in a study of the tethering method 
practiced by the Chamorro farmers in feeding their pigs. The lot kept teth¬ 
ered made a total gain of only, 48 lbs. during the four months of the experiment, 
whereas the lot with a free range of Para grass pasture gained 144.5 lbs. 
although they were given only as much concentrate feed as the tethered lot 
consumed. 

In an. experiment with growing swine 4 native pigs were feci a ration com¬ 
posed of corn meal, ground cowpeas, and cooked sweet potatoes (characteristic 
native feeds) and made a total gain of 121 lbs. in the 60 days of the test,. 
Another lot fed corn meal, ground oats, and meat scrap gained only 98 lbs. in 
the same period. 

A progress report is Included of studies of velvet beans as a feed for brood 
sows. 

The rate of ovulation in the domestic fowl during the pullet year, S. 
Bsoby (Jour. Gen. Physiol , 3 (1921), No. 4, PP- 4&M37, fig. 1). —This contribu¬ 
tion from the Missouri Experiment Station is an attempt to express egg pro¬ 
duction by the mathematical formula for an autocatalytic monomolecular re¬ 
action employed by Robertson (E. S. R., 86, p. 263) and others to estimate the 
rate of growth of animals and plants. The formula in the form here used is 

Iog ZX'c = ' £ " 

where „4. Ss the .number of eggs Said in the natural laying season, x is the num¬ 
ber' of eggs laid from the beginning of this season to time t, ti is the time re¬ 
quired to produce the first half of the eggs laid during the season, and K is a 
constant to be determined from the data at hand. Since egg records are usually 
tabulated by months from November to October, A is assumed equal to the 
number of eggs laid in this period, and t and t t are .measured in months with 
origin at November 1. 

For-the 4.210 Barred Plymouth Rock pullets discussed by Pearl and Surface 
(E., S. R., 24, p. 675)., A=129 eggs, f*=5.9 months, and A r =0.212. For 1,000 
White Leghorn pullets‘at the S-torrs egg laying contests. (E. S. IT, 41, p. 87.0), 
A =163 eggs, f x =6.64 months, and J5l=0.235. Tabulations are presented show¬ 
ing the concordance between the actual and the computed egg records for the 
two sets of data. The agreement was particularly good from January to Au¬ 
gust. Discrepancies in the other months are attributed mainly to the failure 
of the natural laying season to coincide with the calendar year. 

. Elements of higher fecundity, M. E. Dickson (Mick. Acad . Set Ann. Rpt., 
21 (1919), pp. 145,148 ).—Records of egg-laying tests are cited to show that there 
Is little difference between breeds in average egg records'per, hen. This result 
' is attributed to the uniformity of conditions at contests and is held to demon¬ 
strate the'futility of breeding for egg production. 

Mineral content of southern poultry feeds and of other feed mixtures 
anti' their potential acidity and potential alkalinity, B, F. Kaupp (N. C. 
Beyl Apr. Bui , 41 (1920), No. IT. [ North Carolina Sta. Tech. But m pp. 42, 
fig. 1 ).—This consists of material in two papers previously noted (E. S. R., 39, 
p. 577; 44, p. 473). 

[Poultry feeding experiments .in Guam],. C. W. Ebwakds (Guam St a.. Rpt, 
1919 , pp, 19,. 20 ).-—In a study of hand-squeezed fresh grated coconut as a supple- 
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meat to a ration of wheat, corn,, oats, and cowpeas for chicks under six weeks of 
age, it was found that chicks receiving the coconut to the extent of 20 or 30 per 
cent of the ration grew more rapidly than the check lot not receiving the coco¬ 
nut and showed no ill effects. There was some indication that the use of a 
higher proportion of coconut produced paralysis, but the lot receiving the coco¬ 
nut to the extent of 75 per cent of the ration did not show a higher mortality 
than the check lot. 

Two tests of rations composed of local feeds were made with chicks from 6 to 
12 weeks old. One ration was composed of cracked corn, cracked rice, cracked 
cowpeas, hand-squeezed coconut, and meat scrap, and the other of cracked corn, 
hand-squeezed coconut, and meat scrap. In neither case were the gains as great 
as those produced by a so-called imported ration in which the mash was com¬ 
posed of corn meal, bran, and meat scrap and the scratch feed of corn, wheat, 
and oats. 

Poultry feeding: Moat v. no meat, F, C. Brown (Neic Zeal Jour , Agr., 21 
(1920), No. 8 , pp. 136, 187 ).—Two pens of six White Leghorn pullets receiving 
only wheat (whole and ground), shorts, and bran for a year produced, respec¬ 
tively, 209.5 and 215.7 eggs per bird, and two other hens receiving meat meal in 
addition laid 247 and 267.5 eggs per bird. 

Effect of lights on common flock, B. F. Kaupp ( Poultry Item, 23 (1921), 
No. 3, pp. 7-9, fig. 1 ).—A pen of 31 Single Comb Rhode Island Red pullets at the 
North Carolina Experiment Station, which was lighted artificially during the 
winter so as to make the daily feeding period 15 hours, averaged 147 eggs per 
bird during the year (1919-20). A similar flock not lighted averaged 104.8 eggs. 
The former required 7.1 lbs. of feed per dozen eggs and the latter 9.6 lbs. 

Coal stove colony brooding, I. L, Owen (New Jersey Stas., Hints to Poultry- 
men, 9 (1921), No. 6 , pp. 4, fit7 s - 4 )*—Brief popular information is given on col¬ 
ony brooding using a coal-burning stove for heating. 

Management of chickens on Texas farms, R. M. Sherwood (Texas Sta. 
Cire . 25 (1921), pp. 3-14, figs. 5). —Suggestions for the selection of breeding 
stock, the hatching and care of chicks, and the feeding and housing of laying 
hens are included. 

Poultry keeping in the Federated Malay States, H. M. Miller' (.Utility 
Poultry Jour., 5 (1920), No. 6, p. 257). —In. this brief note the author states that 
the native fowl are mainly of the game type, but that European breeds have been 
imported and seem to thrive. Paddy is the principal feed used, but other local 
feeds available are maize, punace. (coconut waste after oil. extraction), and 
rubber seeds split and boiled. The author feeds a wet mash composed of ground 
paddy husks, punace, and boiled tapioca root. 

DAIRY FAEMIHG—DAIBYIH0-. 

\ ■,'Oair 44 home grown rations f * supply proteins of adequate quality apd: 
■quantity for high milk production? II, E. B. Hast and, G. C. Humphrey 
.(Jour, Biol Chcm n 44 (1920), No, 1 , pp. 189-201, figs. $).—The authors report 
a repetition of their previous experiment (E. S. R., 43, p, 270), using alfalfa hay 
in place-of, red clover hay. The rations were made up so that each sff lbs r ,-prci- 
vided 250 gm. of nitrogen, and the nutritive ratio was approximately. 1: 7.9. All 
four cows maintained a positive nitrogen balance and maintained their nillk 
flow at its normal level.. .One of the cows was a Holstein giving'46'to 45 lbs. of 
milk daily, containing. 11,4 per .cent-of.-solids.. 

The difference between these results,and-.those .secured with red clover are not 
attributed to any peculiarity of the alfalfa proteins, but to the fact that alfalfa 

.;, v 52473°^lr-~ 
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haj\ having a higher protein content, permits' a larger intake of nitrogen. In 
each experiment about the same proportion of digested nitrogen 'was used for 

productive purposes. 

Sunflower ensilage! W. 0. McKxexican (Farmer's Advocate and Home Jour., 
36' (1921), No. 1.493i pp. 632, 633). —The milk records of 7 Milking Shorthorn 
cows at the Brandon, Manitoba, Experimental Farm during three 3-week periods 
are summarized. The ration consisted of 10 lbs. of grain, 45 lbs. of silage, 25 
lbs. of mangels, and 12 lbs. of straw. ' Sunflower silage was fed in periods 1 
and 3, and the daily milk yields were, respectively, 24.62 and 21.3? lbs. per cow. 
Baring the second period, when corn silage was fed, the yield was 23.59 lbs. 
In the case of each cow the yield during period 2 was greater than the average 
during periods 1 and 3. the mean difference being 0.59 lb. 

It was noticed that abnormally large amounts of urine were discharged dur¬ 
ing the feeding of sunflower silage, but no injurious effects were observed. The 
sunflower silage froze more readily than the corn silage, although the moisture 
content was not higher. 

A study in bulls, A. 0. McOandlish and L. M. Winters (Jour. Dairy Sci., 
3 (1920), No. 15, pp. 329-339 }.— This is the study of the milk and butter fat pro¬ 
duction of the daughters of five herd sires used at the Iowa State College dairy 
' farm in comparison with the yields of the daughters’ dams. , The records In 

each case are corrected to a standard mature- age. Two of the.bulls produced 

a distinct increase in records and one a distinct decrease. 

Ad. interim report on milk production, J. O’Neill, D. Figgis, et al. 
iDublin: Cornu . "hiq, into Resources and Indus. Ireland , 1920. pp. •&}).— This 
a preliminary report of a survey of the status of milk production in Ireland 
based upon an extensive body of testimony presented, by witnesses. 

It was -found that the- annual milk production averaged only about 4.20 gal. 
per cow and that many cows gave-less than 200 gal. The speedy organization 
■of cow'test associations Is advocated, part of the expense of operation to be 
borne by the local creameries. Fending this, it is suggested that the creamery 
manager keep what records he can of the average production on individual 
farms. It is also suggested that stud farms be established in dairy districts 
where bulls of the best daily strains can-be tested in respect to their transmit¬ 
ting dualities. If the progeny prove, satisfactory the bulls are to be available 
for service to neighboring farmers. 

Bacterial inhibition.— I, Germicidal action in milk, W. H. Chambers 
(Jour. Bed., 5 (1920), No. 6 f pp. 527-541, 4 )-— The author reports experi¬ 

ments made at the Illinois Experiment Station in which samples of milk were 
Inoculated with pure cultures of Bacterium colt, B. lactis-aeiM, and an unidenti¬ 
fied red chromogen isolated from a creamery can. The milks were obtained 
under aseptic conditions from XI cows selected because in previous experiments 
they had shown .a low germ content in the udder. Half of each sample was 
Inoculated, raw and was held at 37° G., while the other half was heated to 85 
or -90° for 2 minutes and then cooled to 37°. 

■ From a comparison of the accounts of the organisms in the raw and in the 
heated milk-It was found' that the raw Milk had a marked germicidal effect upon 
B. eoli, only a slight effect (if any) on the chromogen, and a somewhat accelerat¬ 
ing effect on the ' growth of B. lactis-acidi. The germicidal action depended 
somewhat, upon the individual cow. Since the chromogen and the B. Metis- 
midi showed considerable clumping in the raw milk cultures and B. colt showed 
but little clumping, if is concluded that there is no common relation between 
agglutination and bacterial inhibition except that both are destroyed by heating 
the milk. . 
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The sporogenes test as an index of the contamination of milk, S. H* 
Ayers and F. W. Clem mice (U . 8. Dept. Agr. Bui . ,940 (1021), pp. 20, p/s. 

In experiments made in the Dairy Division neither the original Savage test 
(E, S. R., 25, p. 877) nor the Weinzirl-Veldee test (E. S. It.,’ 84 , p. 272) gave 
results which were of quantitative value in estimating the contamination Jf 
milk with Bacillus enteritidis sporogenes . A modification of the Savage method 
In which each of the 10 tubes is filled with 20 cc. of the sample instead of 2 cc« 
proved fairly satisfactory. Experiments also showed that dirty utensils do not 
contaminate milk with spores of B. enteritidis sporogenes, and that the only 
important sources of the spores is manure. 

Detection of mammal pollution in milk by the anaerobic spore test, 
J. Weinziel (Amen Jour. Pub. Health, 11 (1921), Ho. 2, pp. 119-152, fin. 1) ~ 
This paper supplements that of Weinzirl and Veldee (E. S. II., 34, p. 272). 
Since Bacillus sporogenes is not the only anaerobe present in cow manure, the 
name “ B. sporogenes test” is abandoned and “ anaerobic spore test ” sub¬ 
stituted. A single test tube containing 5 cc. of the sample is now used in place 
of the three tubes formerly employed. 

It was found that about 25 per' cent of the market milk of Seattle and 
Yakima, Wash,, gave evidence of manurial pollution. 

Pure culture starter for butter making, A. T. Charrox (Quebec Min. Agr. 
Rpt., 1920 , pp. 64-67 ).—In an experiment at the Provincial Dairy School, St. 
Hyacinthe, Quebec, 14 samples of pasteurized cream were churned without 
starter and 15 with starter. Competent judges who scored the butter for flavor 
at intervals during storage were unable to detect any superiority in the butter 
made with starter. 

The gas production of Streptococcus kefir, J. M. Sherman (Jour. Bach,. 
6 (1921), No. 1, pp. 127-131 ).—The cultures of B. kefir isolated from Cheddar 
cheese by Evans (E. S. R., 39, p. 385) were studied in the laboratories of the 
Dairy Division, U. S. Department of Agriculture. The author's observations 
indicated that this organism utilizes the lactose but not the peptone of lactose 
broth to produce carbon dioxkL Since carbon dioxid production in Cheddar 
cheese continues long after the disappearance of the lactose, it is concluded that 
relatively little of the gas produced during curing can be attributed to 8. kefir. 

VETEBIHABY MEMCIHE. 

The importance of research in animal pathology to agriculture, T. Smith 
'(Nebr. Vnvv., Agr. Col. [Pamphlet'], 1920, pp. 23).—This is an address given'at 
the dedication of the animal pathology and hygiene laboratories of the Univer¬ 
sity of Nebraska in September, 1920, 

Proceedings of the Ohio State Veterinary Medical Association, 1919 
( Ohio Vet.'Med. Assoc. Proc., 1919, pp. 153). —Included in the proceedings are 
the following papers: The Pathology of the Reproductive Organs in Sterility* 
by E. T. Hallman (pp. 109-114); Hemorrhagic Septicemia in Swine, by E. A. 
Cahill (pp. 115-121) ; Some New Surgical 'Methods, Illustrated, by N. S. Mayo 
(pp. 122, 123); Tuberculosis Eradication, by J. E. Gibson (pp. 124-135); 
Stomach and Intestinal Ailments of Ruminants, Therapeutical Advice, by F. L. 
Carr (pp. 136-141) ; A Report of Anthelmintic Experiments Conducted'at the 
Ohio Experiment Station, by D. O. Mote (pp. 142-147); and Observations in 
the Control'Of Contagious Abortion of Cattle, by C. W. Eddy (pp. 148-153). 

Annual reports of the official veterinarians of Prussia for 1912 and 
1013, Nevermann (WerdffmiMP Jahres-Y.et Ber. Tierdrzte Pram., 13 (1912 
lpub. 19141), pi. 1, pp. ¥1+156, pU. 16 , figs. 1; IS (1912 lpu5* 1920}), pL 2* pp. 
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JT -tlJ/8; i-i {1913 Ipiib. 1929]), pi. 1 , pp. pZs. //),—These are the thir¬ 

teenth and the first part of the fourteenth annual reports dealing with animal 
diseases In Prussia in 1012 and 1913, with the statistical data presented in 
tabular form (E. S. R., 32, p. 977). '■ 

Comparative studies on the physiological value and toxicity of cotton 
seed and some of' its products, I. G. Macy and L. B. Mendel {Jour. Phar¬ 
ma-cot and Expt. Ther16 (1920), No. 5, pp. 31/5-390, figs. 22). —“Cotton seed 
Kernel's, alone or mixed with other foodstuffs, are unpalatable and fatally toxic 
to rabbits, guinea pigs, and pigeons even when fed with molasses and cab¬ 
bage; and also to albino mice even when the kernels are supplemented with 
butter fat and inorganic salts. . Rabbits and 'guinea pigs decline rapidly on 
cottonseed meal; pigeons and mice decline more slowly, depending upon the 
source and properties of the meal fed; for different samples of cottonseed, 
meal vary in their immediate effects upon animals. Cottonseed meal was 
rendered less deleterious and more palatable to rabbits by treatment with 
moist heat at high temperatures. Thorough extraction with ether was 
Ineffective in detoxicating cottonseed meal. 

“ The decline of animals feeding on cottonseed meal, resulting in the so-called 
4 cottonseed meal injury. 5 is not attributable entirely to inanition. This was 
demonstrated by determining-the.food.intake of each animal and by conducting 
control/experiments; the latter, in which animals received daily the same 
quantity of an adequate control diet as that which' the cottonseed meal victims 
consumed, show that death is not the result of starvation, but due to some 
other .factor, . 

“ Cottonseed meal injury is not due to a lack of water-soluble vitamin, first# 

■ because all, cottonseed diets were fed to rabbits, guinea pigs, and pigeons along 
with, a large quantity of cabbage which is well known to contain .sufficient 
vitamins; secondly, because .mice survived six months in good condition on a 
' diet in which the only source of water-soluble vitamin was cottonseed meal; 
thirdly, because toxic cottonseed meal contains enough vitamin to completely 
' relieve pigeons suffering from' polyneuritis in two to five days; fourthly, 

. because yeast, which is very rich in water-soluble vitamin, incorporated in a 
toxic cottonseed meal diet is ineffective in warding off cottonseed meal injury. 

“ Some animals are able to recover from the ill effects of cottonseed diets 
when the, deleterious food is replaced by an adequate one, others are not. 

“Normal reproduction of albino mice does not take place on a food mixture 
containing 50 per cent cottonseed meal, .5 per'cent butter fat, 4. per, cent 
inorganic salt mixture—a diet which one would regard as adequate: the second 
generation tends to be very weak and unable to reproduce in the .normal way. 

“The most characteristic clinical symptoms of cottonseed meal 'injury, in, 
rabbits,.guinea.pigs, pigeons, and.albino mice are .emaciation,,, loss of appetite, 
weakness, rough hair and unkempt appearance, disturbance in breathing,'finally 
coma and perhaps paralysis,'- Macroscopic post-mortem examination reveals 
dilation of the right, side, of the heart, and usually congestion .of 'the liver, 
kidneys,. and' in many eases,, the, lungs,. Splanchnic congestion was frequent, 
and if the intestines were, not hermorrhagic they often appeared friable and 
, 'easily 'ruptured.” 

On the classification of the AscarMae, II, H. A. Baylis { Parasitology , 12 
' (1920), Wo, 4 PP- ill-426 r 7).—The second part of this paper, the first part: 

of.'.which has been previously noted (E.-S. R. t 44, p. 375), deals with the Poly- 
delphia group, with some account of other asearids parasitic in snakes. ; 

Experimental investigation of the bactericidal action of metals .(copper, 
and silver) in vivo* T. Hatsusaga (Centbt Bakt [etc.], 1. Abt, Grig,, $2 
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(ZPiS), Am 3-//, pp. SI 1-317 ) .—Powdered silver or copper, when injected sub¬ 
cutaneously into guinea pigs together with various pathogenic organisms, was 
found to inhibit the growth of these organisms. Good results were obtained 
with anthrax, diphtheria, .and tetanus bacilli. The author is of the opinion 
that these results, together with similar results obtained by others in vitro, 
indicate the possible value of powdered metals in wound treatment. 

Investigation of specific disinfectants. —II, The action of salts and ions 
on bacteria, P. Eisisnbebg ( Centbl. Bcikt. [ etc 1. AM., Orig S3 ( 1918 ), AT/. 2 , 
pp. 69-203 ).—This extensive investigation is in continuation ox a previous 
study 1 in which it was shown that the action of many aniiin dyes, both basic 
and acid, on various microorganisms was selective in that the Gram-positive 
were much more easily destroyed' than the Gram-negative. In an effort to dis¬ 
cover the relation between chemical constitution and bactericidal action, the 
antiseptic and bactericidal action of a large number of inorganic salts was 
tested on a nlimber of bacteria by the methods employed in the previous study. 
The results obtained are' presented in a series of tables indicating the relative 
effect on the 12 organisms studied of different positive and negative ions. 

Comparative study of new substitutes for saponified cresol solutions* 
F.Ditthorn (Centbl Bald, [etc.], 1 . Alt., Orig., 82 (1918), To. 6, pp. 177-453).-—' 
A study is reported of the relative solubility and bactericidal action of six 
commercial substitutes for cresol, Fawestol, Cresotln Cresol, Betalysol, Cvesolit, 
Opticreso, and Tricresol. All were found to have strong bactericidal power in 
concentrations furnishing from 1 to 2 per cent of cresol. 

Some new disinfectants, F. Ditthobn (Centbl Baht. [etc.]. 1. Alt., Orig., 84 
(1920), To. fii, pp. 486-496 ).—Continuing the examination of substitutes for cresol 
soap solutions noted above, the author reports the results of a study of the 
relative bactericidal power of the following commercial preparations: Tetosol, 
Oresitol, and Cara! A (cresol with a cresol soap solution), Parol and Cara 1 B 
(chlorcresols), Optiform and Caral C (formalin soap preparations), and Ken- 
tausan (a cresol formaldehyde preparation). 

The disinfecting value of the three cresol isomers (meta-* ortho-, and 
par acres ol), F. Ditthobn (Centbl Balt, {etc,}, 1. AM., Orig., 82 (1918), No. 6, 
pp. 483-491 ) .—The relative bactericidal powers of the three isomeric, forms, of 
cresol were found to be in the’decreasing'order of the rneta, para, am! ortho' 
compounds. So little difference was, however, noted in their strength that the 
practice of preparing an ortho-free cresol is thought inadvisable, and a ''mixture' 
of the three is instead recommended as having a stronger action than any one 
isomer alone.' 

Insoluble serum, A. Besbedka (Compt. Bend. Soc. Biol {Paris}, S3 (1920), 
No. 13, pp. 467, 468 ).—The author states that by dissolving desiccated' serum 
(5 gin,) in 10 cc. of physiological salt solution and heating the solution on 
the water bath for an hour at from 57 to.58° C. a yellow, transparent mass of 
. coagulated serum is obtained which retains all its original properties except 
solubility. By triturating the powder in water or a very dilute phenol. solu¬ 
tion, an emulsion is obtained which can be used in place of ordinary serum for 
intratracheal injections and is said to have the advantage, owing to its insolu¬ 
bility, of offering no danger to an animal in a state of anaphylaxis. ■ Intrave¬ 
nous injection is to be avoided on account of the possibility of embolism, 

■Attempts .at purification of therapeutic sera,' A, Beskeoka (Cmnpt Remt 
Acad.-Sol [Paris}, 170 (1920), No. 26, pp. 1628,1629).— The emulsion of solidified 
serum' noted'above has been found to 'separate on standing for 24 hours into 
two layers, the lower a yellowish turbid liquid containing the protein matter 

1 Centbl. Bald, [etc.]* 1. Abt, Orig,, 71 (1913), No. 5-7, pp. 420-503. 
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sail the upper a transparent limpid liquid which, on evaporation in vacuo, gives 
a residue equal to one-tenth of the original serum. This liquid is even less toxic 
for the sensitised animal than the total serum, and can be injected directly 
into the blood in. doses of 1 cc. or more.without provoking anaphylactic symp¬ 
toms. Experiments with anti tetanus serum prepared in this way have indicated 
that the antibodies are concentrated in this liquid. 

Epidermoid carcinoma in domesticated animals, S. A. G-glbbekg- (Cornell 
Vet., 10 (.2920}, No. -4 pp. 235-244, pis. 5)* —A review of the literature and the 
cases here reported have led the author to conclude that (1) in the domestic ani¬ 
mals the epidermoid carcinomas are the most common of the malignant epithelial 
tumors, and (2) epidermoid carcinoma originates more frequently at the places 
of transition, between the skin and modified squamous epithelium, or between 
squamous and other types of epithelium. 

The artificial transmission of foot-and-mouth disease, to guinea pigs, 
O. Walduaxs and J. Pape ( Berlin. Ticmrztl. Wchnschr36 (1920), No. 44* PP- 
519, 520). —The authors report that they have succeeded in transmitting foot- 
and-mouth disease from swine to guinea pigs by subcutaneous inoculation of 
virus from a fresh lesion. From the typical lesions prod need transfers have 
been made through five generations. In explaining the failure of previous 
workers to infect guinea pigs with foot-and-mouth disease, they suggest that the 
disease in the present epidemic may have been, of an unusually high virulence 
or that the virus may have become so altered’through successive swine passages 
as to he more suitable for guinea pig inoculation. 

The detection of glanders in exhumed carcasses by means of the precipi¬ 
tation method, W, Pfeilexi and A. Reuse (Centbl. Bakt . [etc.], 1. Abi.,-Orig 
$2 (1918), No. 5-4, pp. 240-242 ).—The author reviews the con dieting literature 
on the reliability of the precipitation test for diagnosing glanders in exhumed 
carcasses, and reports Three cases in -which positive results were obtained with 
this,react!on while other methods failed. 

Immunization with bile against rinderpest, Cub as son (Bid. Boo. Cent. M6&. 
V€t., 96 (1920), No. S-10, pp. 142-145 ).—The author reports considerable ex¬ 
perience In the French Sudan in the immunization of cattle against rinderpest 
by means- of bile from animals affected with the disease. A high percentage 
mortality resulted following inoculation, with bile from animals having a viru¬ 
lent form of the disease, but a low percentage mortality following inoculation 
with bile from animals having only a slight attack. The inoculation thus pro¬ 
duces an attack of the disease, mild or severe, according to the nature 
bile used, -and does not confer a state of active or passive immunity "In the 
usual sense of the word. 

Chemical composition of the tubercle bacillus (Ann. Inst. Pasteur , 84 
(1920), Mo. 8 , pp- 49^-540 ).—This extensive study of the chemical composition 
of-the tubercle bacillus is presented In three parts, as- follows: 

V I.: .Th^ organic composition, of the tubercle bacillus, A. Goris (pp. 491-533}.-— 
The literature, on this'phase of the study Is reviewed - and discussed under the 
headings' of researches on the extraction- of - the organic constituents of the 
bacillus,, particularly fats,, and analytical study, of these constituents. This is. 
followed by the report of the author’s investigations following the same general. 

- scheme,'the material, used being a mixture of human and bovine tubercle bacilli 
such as is used at the Pasteur Institute in the preparation of tuberculin. The 
'results of this study are summarized as follows: 

The lipoid constituents of the tubercle bacillus include a new substance of the 
nature of an ester soluble in chloroform and insoluble in ordinary ether,, and 
forming on hydrolysis erotonic acid mixed with a little isocrotonic acid. ' On 
account of its transparent appearance the ester lias been given the name “ by all- 
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nol.” Other constituents found were a waxy phosphatid-contolning mixture, 
giving on hydrolysis mycol, another alcohol of high molecular weight, and a- 
mixture of palmitic and stearic acids; a wax consisting principally of mycol 
tartrate, a substance melting at 300° C. but obtained in too small quantities to 
he studied; and a fat consisting essentially of the glycerids of oleic, palmitic 
stearic; and arachidic acids with a small quantity of eaproic and butyric acids. 
Among the nonllpoidal substances were found a nucleoprofcein giving reactions 
analogous to but less marked than tuberculin and amino acids resulting from the 
digestion of protein matter by the bacillus. 

II. Inorganic constituents of the tubercle bacillus , A. Goris and A. Liot (pp. 
583-537).—The tubercle bacilli yielded about 2.5 per cent of ash consisting 
chiefly of phosphates with some sulphates. The metals in decreasing order eon- 

„ sisted of sodium, potassium, calcium, and magnesium, with traces of iron, man¬ 
ganese, and zinc, the last element being considered accidental. 

III. Study of acid resistance, A. Goris and A. Liot (pp. 537-545).—The 
acid resistance of the tubercle bacillus was found to be due chiefly to certain'of 
the lipoidai substances with which it is impregnated, the most active substances 
being the waxes, together with the free alcohol. liberated with their saponifica¬ 
tion. , 

Serum diagnosis of tuberculosis with the antigen of Besredka, A. Babb 
( Conipt, Rend. Soc. Biol. [Paris], S3 (1920), No. 28, pp. 1261 , 1262)—In the ex¬ 
perience of the author the complement fixation test for tuberculosis is always 
positive in confirmed tuberculosis and always negative in healthy subjects, while 

doubtful eases a negative reaction indicates absence of lesions. 

Improper tuberculin tests, J. It.. Mohler (Cornell Yet,, 10 (1929), No. 4, pp. 

229-234). 

Tuberculosis literature in France during 1914-1010, 0. Ichok ( Inter - 
natl. CentM. {Jesam . Tuberkulose Forsch., 14 (1920), No. 16-12, pp. 193-228 ).— 
This is a condensed review of French contributions to the study of tubercu¬ 
losis, with many references to the original literature. 

On some illariid parasites of cattle and other ruminants, 0. L. Boulenges 
( Parasitology , 12 (1920), No. 4* pp*.841-849, figs. 7). —-Descriptions are given,of 
Set aria la b ia io-papiilosa (Aless.), 8. digit at a (v. Linst.), 8. marshallin, sp.,- 
and S. hornbyi n. sp. 

Pseudo-actinomycosis or streptotrichosls in the camel, F, E. Mason (Apr, 
Jour. Egypt, 9 (1919), pp. 7-13, pis. 2). —The author fails to find any previous 
record of streptotrichosis in the camel, nor of-any streptothrix having the 
peculiar characters of the form here described as new under The name Strepio- 
Unix canieli. 

Diseases of swine, W. W. Dimock (Vet. Alumni Quart. [Ohio State Unit.], 8 
(1920), No. 2 , pp. 37-45 ).—This is a general discussion of the classification,- 
diagnosis, and methods of control of diseases of swine us they concern the 
practitioner. 

Infections abortion in sows, F. M. Hayes and J. Tbaum (Duroc Digest, 3 
(1920), No. 2, pp. 44, 45) —This is a brief discussion, of the. symptoms of Conta¬ 
gious abortion in swine, interpretations of reaction to the agglutination - test,.', 
methods of drawing and shipping the blood'for the test, and precautions to. bet 
taken toward the prevention of the disease. 

The turkey an important factor in the spread of gape worms., B, II. Han-' 
som (U. S. Dept. Agr. Bid. 939 (1921), pp. 18).—In examinations made of the 
- tracheas of 635 chickens that -were killed for. sale, at poultry stalls in Wash¬ 
ington,: D, C., during the winter months, none of which fowls were less than 6 
.months, old, no infestation with Syngamus trachealis was detected. Tracheas 
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of 679 turkeys from the same market, all of which birds were at least 6'months 
old, gave' an infestation of 22.5 per cent. 

in artificial infestation experiments in which gape worm eggs containing fully 
developed larvae were fed to incubator chickens, there resulted an infestation 
of 87 per cent in chickens up to the age of 4 weeks, 84 per cent from 5 to 8 
weeks of age, 66 per cent from 9 to 20 weeks of age, and 29 per cent from 21 
weeks to -adult age. 

The investigations reported, led the author to conclude that the turkey is 
probably the natural host of the gapeworm, and that adult as well as young 
turkeys commonly harbor gapeworms, though they may show no symptoms of 
infestation. 44 The turkey is apparently the chief agent in the spread of gape- 
worms to new localities and is apparently the principal source of infection to 
the, soil on' poultry farms where gapes is prevalent. Gapes among chickens 
appears to be more prevalent on farms where turkeys frequent the chicken runs 
"than on farms where there are no turkeys. Available evidence indicates that 
gapes, has a tendency to disappear from farms following the removal of turkeys. 

Chickens, unlike turkeys, are readily susceptible to infection with gape- 
; worms only while they are young. They become less susceptible to infection as 
they grow older. Adult chickens, at least in some localities, rarely harbor gape- 
worms, and lienee in such localities are seldom, likely to spread infection. In 
those instances in which gapeworms develop in adult chickens or chickens 
approaching maturity, the parasites are likely to live only a short time. 

44 Ground contaminated by gapeworms is likely to remain infective for at 
least a year after further infection of the soil has censed. Losses from gapes” 
can be greatly reduced, if not altogether avoided, by keeping young chickens on 
.ground that has not been exposed to contamination within at least a year and 
that is protected from further contamination by excluding turkeys from it 
during its occupancy by the chickens. As gapeworms appear rarely to occur in 
adult chickens, brood hens may be associated with the young chickens with 
probably little risk of infection to the latter from that source. The simplest 
means of preventing or reducing losses from gapes appears to be the exclusion 
of turkeys from farms where chickens are raised.*’ 

Sod disease of chickens (vesicular dermatitis), I. E. Newsom and W. H. 
Feldmax {Colorado Sta. Bui. 262 (1926), pp. 12 , figs . 6 ). — This is an account of 
an affection, ■ largely of small chicks during the first month of life, that has 
not. been previously described. In some-cases old hens are also affected. The 
station has been receiving requests' for information concerning the disease for 
the past 7 or 8 years, and it has been observed by one party at Elba,-Colo., 

■ practically every year for the past 13 years. Observations indicate that it 1 is 
■quite prevalent throughout, all of Colorado -east of the Rocky Mountains, wher¬ 
ever prairie sod'-remains unbroken, but it has not been' reported from the 
western slope of the State, It appears to be fairly well known in' western 
.Kansas and Nebraska-and in eastern- Wyoming. In some''localities it is so 
'■serious as to-cau.se settlers to.stop raising chickens entirely, and in several 
Iiisteiices it has resulted, la the loss of from 50 to 90 per cent of all young 
chickens, ■ It has also been the experience of some that the disease is extremely 
virulent in certain years, only to- disappear entirely in the year succeeding, 
though; there Is no evidence that it is associated with either dry or wet years; 

The disease frequently becomes apparent during the first week of life, the 
young chicken becoming dull -and remaining behind the rest of the brood. Close 
examination at this time often reveals the presence of blisters-between the toes' 
or possibly small scabs on top'of the toes-and on the lower part of the leg. 
“Scabs have not been found--on the under .surface of the toe.' The ' whole ■ foot- 
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is usually swollen and is very tender to the touch. Owing to the pain, the 
chicken sits down a great deal. In the course of two or three days the vesicle 
ruptures and is replaced by a thick, heavy scab. The foes increase in size and 
become very rigid. Occasionally a joint or even a whole foe drops off. If., the 
chicken survives the scabs disappear in the course of two or three weeks longer, 
and■ the' toes become extremely distorted, turning.usually in an upward direction 
so that the only portion of the foot that touches the ground is the heel. During 
the scabby stage, chickens pick at the feet a great deal. 

“ The symptoms may or may not appear on the head,. and in some instances 
they may show on the head and not on the feet. In the early stages small 
vesicles may be found in the unfeathered skin around the bill and around the 
eyes. These are followed by considerable swelling, increasing redness, and 
later by the presence of scabs. Often the eyelids become glued together and 
the chicken becomes totally blind. It -appears that many chickens starve in 
this stage because of inability to find food. Older chickens are not nearly so 
frequently affected, but when the disease does attack them it produces similar 
conditions of the feet and shows considerable swelling around the eyes, with 
rather extreme redness. Vesicles have not been noted in hens, it requiring 
front 'one to two' weeks in most instances for the disease to prove fatal, whereas 
in small chickens the disease may terminate fatally in one or two days. 

u The flock mortality may run as high as 90 per cent in virulent outbreaks. 
Generally, however, it wall not average above 20 per cent. Most of the-affected 
birds die. and the rest are practically worthless, since they become stunted and 
"“their feet are so distorted that they can not get around readily. As"a conseh 
qiienee they are frequently destroyed, even though they appear to .recover from 
the acute symptoms of the disease. Therefore, it may safely be said- that of the 
chickens which are affected the loss is practically 100 per cent/' 

The disease is more apt to be mistaken for roup than any other malady, 
but can easily be differentiated, since roup Is largely a cold weather disease 
and sod disease appears in summer. Again, sod disease affects more.- especially 
small chickens, whereas roup, appearing in the winter- time, is more likely 
to be a disease of adults. The inflammatory disturbance in sod disease seems 
to.be confined to the skin, whereas in roup it is more apt to be due to accumu¬ 
lation within the maxillary sinus. While the comb and wattles may become 
scabby, they are' not warty as in contagious epithelioma. Bumble foot may .be 
differentiated, since it is usually an inflammatory condition of the deeper 
structures and is seldom associated with the -presence of scabs on the upper' 
surface of the toes.. Scaly leg may be differentiated by finding the mites and 
also by the fact that it is largely a disease .of the leg instead of the toe. 

While the disease is suspected of being infectious, investigations have failed 
to give any support to the supposition. ' Studies have shown the disease to be 
associated with sod, having never been known on irrigated land, nor does.it 
occur on dry land where the sod- has been broken up and the fields, have been 
cultivated for a few years, but it does occur in irrigated districts in places 
where the chickens have the run of sod above the irrigating ditch. 

Dipping the affected parts in kerosene oil appears to have been the most 
effective and, practical means of treatment, being especially reliable for older, 
."chickens where the disease is more chronic. ;' No treatment, however, seems to 
be of much avail in very young birds. As a means of prevention it is recom¬ 
mended that .chickens be confined to plowed ground. 

; A micrococcus' infection of chicks, H. B. .Gqquale y(jQ'UT . Attwr, iM#,..- 
Instr . and Invest. Poultry HusK 5 (1919), No, 8 , p. 64).— Post-mortem ecamt- 
: nations of chicks, which had shown very few symptoms except poor growth 
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prior to their death, resulted in finding that,the lungs were congested or filled 
with whitish, nodules. Although such nodules are usually considered diagnostic 
of infection with Aspergillus, only numerous cocci, identified as probably 
Micrococcus tetragenus, were found. In one lot about 50 per cent of the chicks 
died, while the rest were greatly retarded in growth. The litter, although it 
was ■ clean ' and good, was apparently the source of the infection, since 
JJ. tefragenm is known to occur in such- material. With later broods sand was 
used, and with one exception no further trouble was experienced. 

Preliminary note on the development of the larvae of Dirofllaria imxnitis 
in dog fleas Cfcenoceplialus fells and C. cauls, A. Bkeinl (Ann. Trap. Med . 
and Parasitol1% (1921), No, S f pp. 389-892 ).—The experiments carried out have 
proved that the larvae of D, immitis, a parasite commonly found in dogs at 
Townsville. Australia, can undergo a complete developmental cycle in the dog 
fleas €. fell s and C. cards. A mature larva on one occasion was found to have 
penetrated the unbroken skin of a puppy, making its way into the subcutaneous 
tissue. 

etteal mmimmim. 

The supply, the price, and the quality of fuel oils for pump Irrigation, 
G. E. P« Smith {Arizona Bta. Bui. 92 (1920), pp. [//] +$93~423 f figs. ?’).—The 
progress results of studies of fuel oils for use in pump irrigation are reported. 

■ -.The - indications are that an adequate supply of gasoline and kerosene Is 
assured for at least a year, but that long-time forecasts are Impossible. Engine 
distillate, ..gas oil, and so-called twenty-seven-plus, the oils most used for pump 
irrigation, are being withdrawn from the market in California. The north 
Texas' and'Oklahoma fields are considered to be new sources of supply of much 
promise. Farmers and dealers.are advised to make contracts during the win- 

■ ter for the year’s oil supply. 

The conclusion is drawn that the price of gasoline will fluctuate constantly 
with changes in the demand and production. Kerosene likewise will fluctuate 
in 'price, but should be cheapened somewhat by a reduction in the present 
freight rates. Gas oil is considered likely to remain at about the present price 
level. , The price of Deisei engine fuel will always' approximate that of boiler' 
fuel oil and will be considerably less than prices of the lighter oils. Steam 
power .plants using boiler fuel oil or coal can not furnish power at a cost low 
enough for pump irrigation districts. 

'With increasing demand, the tendency is to force the quality downward in 
gravity to the heaviest grades that the respective engines can burn. It is stated 
that fuel oils should therefore be purchased with specifications. In'this con¬ 
nection the following specifications for California gas oils for pumping engines of 
the 4-eyele electric ignition type, based on tests reported, are given: The specific 
gravity shall be above 88® BauinA The flash point shall not exceed 120° F. 
and the burning point 150°. The oil shall not contain a measurable quantity of 
acid either free or liberated during evaporation. When distilled in a standard 
100 cc\ Ehgler flask, by the U. S. Bureau of Mines method, the temperature, 
when 20 per cent is distilled, shall not.exceed 375°, when 90 per cent is dis¬ 
tilled 500°, and when 50 per cent is distilled 410®, and shall not exceed the 
average of the temperatures for the 20. and 90 per cent points. The oil shall 
not contain any water, sand, paraffin wax, free carbon, or any visible solid sub¬ 
stance. arid not over 0.2 per cent of sulphur. The general requirements for 
gas oil as compared with gasoline and Deisei engine fuel are shown by table. 

. -Kim-off from. underdraixied land and action of tile drains on ground 
■water level ( Engin . and Contract 55 (1921), No. 10 t pp. 229-231, figs, d) .—Ex¬ 
periments conducted by the U. S. Department of Agriculture in cooperation 
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will! tiie North Carolina Department of Agriculture, on the amount of run-off 
from underdrained land, the relation of run-off to rainfall, and tiie action of tile 
drains in lowering the ground water level, are reported, as described by 
H. M. Lynde at the third annual meeting of the southern section of the American 
Society of Agricultural Engineers, in a paper entitled “ Drainage Investigations 
in North Carolina/ 5 

The experiments were conducted on two farms in northeastern North Carolina 
on areas of 52, 23, 12. 10, and T acres thoroughly drained by parallel laterals. 
The soils on one farm are nonhomogeneous and extremely variable in texture 
and include loams, sandy and clay loams, and sands. The soils of the other 
farm are homogeneous and consist of fine sandy loams. 

The results are taken to indicate that for such soils texture is the controlling 
factor in the efficiency of underdrainage. “ In nonhomogeneous soils the spacing 
and depth of drains should be such as to suit average soil conditions as near 
as they can be ascertained, consistent with economy. In general, in nonhomo- 
geneous soils laterals should be arranged in parallel, .straight lines at equal 
distances apart and at the same average depth. For North Carolina second 
bottom lands of this character, a minimum spacing of 60 ft. and maximum 
depth of 3 ft. are recommended. It is not believed that the additional benefits 
to be derived from spacing them closer or deeper than these figures will justify 
the cost. For Norfolk and Portsmouth fine sandy loam soils, with a surface 
slope exceeding 3 in. to the 100, a spacing of 125 ft. and an average depth of 3.5 
ft. are recommended for laterals. On slopes flatter than this, a spacing of 100 
ft. and a depth of 3 ft. are recommended on account of the possible existence 
of basins and no surface rua-off. The economic rate of run-off to be adopted 
in the design of underdrainage systems on areas similar to those investigated 
appears to be 0.25 in. per 24 hours if the Ghezy-Kutter formula with n=0.015 
is used. . . . Possibly for Norfolk and Portsmouth fine sandy loams with 
extremely fiat topography, it may be advisable to provide for a f-in, run-off, 
if the laterals are spaced closer than 100 ft. The grades of the drains on the 
two experimental tracts are 0.2 per cent or greater and are self-cleaning. 
Observations on tracts with similar soils where the grades are less than 0.2 per 
cent appear to indicate that there is danger of silting in the smaller tile, unless 
the joints are protected, which may be done by wrapping with strips of building 
paper and covering with pine straw.” 

Land clearing, M. L. Nichols (Alabama Col SI a. Oirc. 44 (1921), pp. '27, 
28 ).—Experiments on the removal of fat pine stumps by use of so-called Her- 
comite, a 60 per cent explosive; 20 and 40 per cent dynamites; and so-called 
DnBell dynamite indicated that the higher percentage explosives were the 
most economical, as more power was obtained for less money. 

It was found that the cost of burning stumps -was $15 per acre with no 
returns. When blasting, the value of the wood, exclusive of the hauling, more 
than equaled the cost of the labor and explosives. 

A new method of blasting stumps .was tested,'in which the charge was placed 
deep in the heart of the tap root at least 2 ft down. , Under these conditions 
dynamite was able to cut the tap root off 18 in, deep and to split the sturap. ,. 

Public Roads (17. S. Dept. Apr.. Public Ramis, 8 (1921), Nos. 35, pp. 40, fim* 
1'49; 86,, pp. 82, figs. 17). —These numbers of this periodical contain data as'; t© 
Federal Aid Allowances—Project Statements Approved and Agreements Ex¬ 
ecuted in January and February, 1921 ; and the following articles: 

No. 35 .—‘The Motor Truck Impact Tests of the Bureau of Public Roads, by 
E. B. Smith (see p. 82); Report on California Highways Ready; and Construc¬ 
tion and Maintenance in Illinois. 
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Xo, SB. —Outstanding Features of Report of the California Highway Study; 
0,231,9.41 Motor Cars and Trucks Registered by the States in' 1920, by A. P. 
Anderson ; Resurface Concrete Road with Reinforced Concrete, by T. M. Keene. 

The motor truck impact tests of the Bureau of-Public Roads, E.-B. Smith 
(U. S. Dept Apr., Public Roads, 8 (1921), No. So, pp. 3-86, figs . 14S).— This is a 
progress report of these impact-tests (E. S. It., 42, p. 7S0.) 

It is stated that the results presented must not be considered as final. , The 
indications are, however, that the impact value depends very largely- upon the 
tire equipment. The condition of the tire determines the amount of cushioning 
effect if may offer. Thin or worn solid rubber tires, even though they are very 
wide, produce very high impact forces. The deflect ion of the tire depends upon 
its depth and quality, and any condition of the tire which adds to its deflec¬ 
tion will serve to reduce the impact. 

The actual shape and construction of the tire seem to have considerable in¬ 
fluence upon its cushioning effect. So far as they have been tested, cushion 
tires ■seem to offer a decided advantage in reducing the impact. In this con¬ 
nection If is stated that the name u cushion” on a tire does not necessarily 
make it such' a tire, and'that some definitions and deflection requirements should 
be "adopted for the classification of tires. 

' Pneumatic tires show a very great influence in reducing impact values, and 
the impact produced with such equipment seems to increase only very slightly 
with the speed. The width of the tires or the load- per inch of tire width has 
only very little controlling influence upon the impact. The deflection of the tire 
is the main factor, and this is controlled only slightly by its width. A decrease"' 
in tire width' increases the load per square inch of tire, which in turn causes-a 
slightly greater tire' deflection. Thus, a large tire width does not tend to de¬ 
crease the impact' but rather to increase it, and a very wide but thin .solid tire 
'.will give much higher impact forces than a narrow" thick one. 

Impact Increases with the speed of the truck, but the relation is not a simple 
arithmetical ratio, nor can it be expressed simply as a certain power' of the 
speed ratio. When striking an obstruction or irregularity, there is approxi¬ 
mately a straight-line relation between impact and speed, but the equation of 
this curve depends upon the characteristics of the truck, the height of the ob¬ 
struction, and the deflection of the tire as well as the, speed. For approximate 
comparisons it is stated that the impact increases with the increase of speed 
from 10 to 100 per cent for solid tires, from 10 to 75 per cent for cushion tires, 
and from 0 to 10 per cent for pneumatic tires. ' An average of any of these 
limiting percentages must not be used. When.'dropping from one level to an¬ 
other-the speed affects the impact value somewhat according to the percentage 
'variations given, up to a critical speed of from 9 to 12 miles per hour. Beyond 
the .'point of'critical speed at 'which the wheel falls freely there should'be no 
increase in impact value. - 

Although heavy unsprung weights may give higher impact values than lighter 
unsprung weights, this is not the major controlling factor because such factors 
as tire equipment, spring stiffness, load carried, and speed, may have a- greater 
Influence .ami overcome 'any difference, due to the unsprung weights. - It is 
possible to so-operate a light-weight' truck 'under certain load and speed condi¬ 
tions that it will produce as high impact values as a heavy truck under certain 
conditions 

The impact values may be 'as- high as seven times the load at one rear' wheel 
for a solid tire when striking a 1-in. obstruction' at 16 miles per hour, an aver-, 
age value being about four times. It is considered probable that for pneumatic 
tires the maximum impact value is not'more than-one-and -three-fourths.-times 
the load at one rear wheel and am average value is not more than 25 per cent. 
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The value of scientific investigations for the determination' of the tech¬ 
nical properties of wood, J. P. Pfeiffer {De Wmrde ran WciensfdmppeUjk 
Onderzoek voor de YasUelling ran Technische Eigeuschapen ran Bout. Am¬ 
sterdam.: J, II, de Bussy, 1911, pp, XU +2^+[d] t pis. J h figs. 38}.—This book 
denis with microscopic, chemical, biological ■ and mechanical studies of wood as 
a structural material, with particular reference to tropical varieties. A re¬ 
view of the structural uses of tropical woods is followed by chapters on micro¬ 
scopic studies of woods in general and of tropical woods in particular. Other 
chapters deal with physical, chemical, and biological studies of these woods 
and with their mechanical properties, the purpose being to show, the relations 
between these factors as affecting the structural use of the wood. Actual test 
data on six different types of tropical woods are included. 

Alcohol production from molasses, G. M. Appell ( Client . Aye iXcir Torfr], 
29 (1921), No. 2. pp. 53-57, fig. 1). —General descriptions are given of the various- 
processes which may be. used for the. manufacture of alcohol from black strap 
molasses. It is concluded that when the raw sugar industry receives ?5 per ton 
for its black strap molasses if is sacrificing $15 worth of fertilizer ingredients, 
$14.50 worth of chemicals, and S2G worth of motor fuel at 30 ets. per gallon. 

Scientific boiler feed water regulation: Can It be attained In practice? 
It, Moeller (Milk Dealer , 10 (1921) t No. 6, pp. 10, 12, U h 16 , figs. fi).—Methods 
and apparatus for the regulation of boiler feed water in dairies are discussed. 

Investigation of the farm machinery business in Minnesota, J. H. Hat 
(Minn. Dept. Agr, Bui. 10 (1920). pp. 27). —This bulletin reports the results ,of 

.an investigation of the practices prevailing in the manufacture and distribution 

of farm machinery in Minnesota and of the prices and profits involved in these' 
activities. 

It is concluded that the cost of labor and material used in the manufacture 
of farm implements for the years 3.914,1916, 1918, and 1920 equaled and in many 
cases exceeded factory prices of. farm implements for the same years. The 
manufacturers within recent years have eliminated almost all the jobbers and. 
wholesalers from the distributing part of the machinery business, apparently 
for the purpose of establishing a more direct route between factory and, farmer 
and to reduce expensive distribution. This move did not translate itself, m 
far as was learned, into a reduction of price to the consumer. “ It is reasonable 
to believe, therefore, that wdien.it was.not reflected in lower prices to the 
.farmers, this gain was absorbed by the manufacturer.’* 

It is further stated that exclusive contracts between manufacturers and local 
dealers are now considered obsolete, and that all retailers are practically, on a 
cash basis. 

Data on prison machinery manufacture and on the activities of implement, 
associations in the regulation of retail prices' are also included. 

The report of the Departmental Committee on Agricultural. Machinery, ' 
D. Newton (Jour. Farmers' Club [London], 1921 , pt. 1 , pp r 18 ).—The principal 
features of this report are presented and discussed, 

Manual for the guidance of county councils and their architects In the 
equipment of small holdings (London: Ed. of Agr . and Fisheries , 1919, 2 ed., 
rev. and enl } pp. S3, figs. 37).—' This manual, in two parts, is a'.'short ant! m®* . 
densed review of the more usual requirements of cottages and farm "buildings 
on small holdings in.England, with suggestions as to how they may be reason¬ 
ably and economically met Parti deals with the planning.and construction of 
cottages, and includes plans and data on details of construction. Part 2 deals' 

' with the planning and construction, of farm buildings and also includes both 
general and working drawings. 



84 


EXPERIMENT STATION RECORD. 


tVol. 45 


Dairy barns, 0. It. Zeasman, G. C. Humphrey, and. L. M. Schindler (Wfv- 
comm Sta . BiiL 525 (1521), pp. 84, figs, 25).—Popular and semitechnical infor¬ 
mation on the planning and construction of dairy barns adapted to Wisconsin 
conditions is given in this bulletin, together with numerous diagrammatic illus¬ 
trations describing the important features. 

It is stated that as direct sunlight is a good disinfectant, it should be used 
to the utmost Square projections of walls at the sides and bottom of the win- 
clow cut off much direct sunlight. "Window's should be as near the outside of 
the wall as practicable. A barn with its longer dimension north and south re¬ 
ceives the most sunlight in the forenoon and late afternoon. An east and west 
position allows the absorption of the most sunlight during the middle of the 
clay, when it is most effective. 

A ventilation system is considered necessary, and the King system is said to 
he satisfactory for Wisconsin conditions. The rectangular barn with a gambrel 
roof is said to be the most popular in Wisconsin. 

Live-stock sales pavilions, W. A. Fostes and K. C. Ikeleb (Iowa Sta, Giro. 
67 < W21 ). pp, 40, figs. 25).-—This bulletin deals with the general subject of live¬ 
stock sales pavilions and barns and contains many definite suggestions relating 
to their planning and construction. It includes also a number of diagrammatic 
illustrations and plan and detail drawings of recommended types. Considerable 
information regarding construction details and the organization of breeders* 
associations and pavilion companies is also given. 

The four essential features of the sales pavilion are that it must have a sales 
ring,-satisfactory seating, adequate barn room, and good light. The semicircular 
shape is •said to best meet the requirements for a sales pavilion, and a building 
about 60 ft. across, permitting a ring 15 to 20 ft. in diameter and- comfortably 
seating, from 500 to 600 people, best meets the general requirements for the 
average' sales pavilion. 

Poultry house construction, R. H. Wilkins' ( Win thro p Col., S. C. {Ext. 
Pamphlet}, pp. [5], fig. 1). —Flans for poultry houses adapted to South Carolina 
conditions are given and discussed. 

An open front brooder house, G. E. Shoup (Washington Sta,. West. Wash, 
Sta, Mo. Bill,, S {1921 ), Wo. 12, pp. 1 SI-193, figs. 5). —General information on the 
design of an open-front brooder house adapted for the hover over oil-burning 
brooder stoves is given, together with plans and section drawings. 

■ Concrete houses: How they were built, edited by H. Whipple (Detroit: 
Concrete-Cement Age Pub. Co,, 1920 , pp. 215, pis. 16, figs. 445). —This book is a 
compilation of a number of articles descriptive of various types of concrete 
houses and the details of their construction. 

RURAL ECONOMICS AND SOCIOLOGY. 

Research and the farmer, E. T. Meredith (Banker-Farmer, 5- (1921), Wo, f h 
ppUO, 11, fig. 1 ).—A sketch,of some of the economic results' of research by 
.scientists of the XT. S. Department of Agriculture into crop and live-stock dis¬ 
eases and pests as applied to agricultural production, as well as some projected 
lines of .investigation, especially Into problems of financing production and --the 
marketing of products, is given here. 

’Washington’s home, Mt. Vernon, as a farm, C. J. Galpin (World Apr., i j 
(15215, Wo. 4, pp. 65-68, figs, 6). —This is an abstract of an address given "before 
the 'Country Planning Conference of - the American' Civic Association,' at Am¬ 
herst, Mass., in October, 1926, describing the arrangement of the manor house 
and faun buildings for seclusion and yet convenience to the farming operations. 
It Is Illustrated with photographs and a reproduction of a lithograph, dated 1852, 
furnished for the article by the Library of Congress. 
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Agriculture la the United States, [E. T. Meredith] (TFor?<? Agr tf 1 (If&J), 
Wo. 4 , pp. 70, 71* i).—Information from recent official speeches and reports 

regarding the work; of the II. S. Department of Agriculture relative to the fann¬ 
ing industry of the United States is given here. 

The agricultural situation, H. 0. Wallace (U. S. Dept, Apr.. Weekly News 
Letter, 8 (1921), Wo. 38, pp. 1, £-8; uhso in Com. West, 39 (1931), Wo. 12, pp. 32, 
88, 48 , 45; Com. and Financial Citron112 (1921), Wo. 2908 , pp. I007-I0&?).-- 
This statement is made reviewing the general agricultural situation of the 
country and noting the disturbing effect of agricultural prices on the fanners* 
output. 

Mobility of the factors of production as affecting variation la their pro¬ 
portional .relation to each other in farm organization, J. G. Thompson 
(Jour. Polit. Econ29 (1921), Wo. 2, pp. 108-137). —'Reorganization of individual 
farms in large estates, sale and purchase, settlement of estates, renting of addi¬ 
tional land by owners, and the changing to more or less intensive types of Tann¬ 
ing are regarded as phases of mobility of land. Changes with regard to the 
labor factor are said to be secured by hiring and discharging laborers, variations 
in the length of working hours and intensity of exertion on the part of farm 
workers, mutual exchange of laborers among neighboring farmers, the shifting 
of labor between different branches of farming, physical removal of farm labor 
from one section of the country to another, and migration of farm laborers, ' Of 
all the factors of production in agriculture, capital is regarded as the most, varied 
in the degree of mobility that attaches to it. Methods of shifting include' phys- 
- leal transfer from place to place, changed use, withdrawal or replacement of 
worn out capital, purchase or sale, hiring or leasing, and cooperative ownership 
and use. The management factor may be increased or diminished by education, 
by the association of different individuals and of a varying number of individuals 
in the management of an area, by varying the intensity of the management, by 
transfer of business ability between agriculture and other lines of business, and 
by combining other occupations with agriculture. 

The choice of crop enterprises based on returns for labor, A. Boss (Jour. 
•Farm Econ., 3 (1921), Wo. 1 , pp. 80-49). —This paper sets forth data relative' to 
the return for "labor expended on certain Minnesota crops, spring wheat and 
com, particularly, as well as notes on the labor expense of potatoes, tobacco, 
and' ffax. 

Cost of production; its relation to price, A. B. Cox (Term Si a. Cire. 28 
(1920), pp. 3-11). —This discussion is intended to state principles operating'in 
price, determination and to discuss cost of production as an important factor 
modifying supply, using the term cost of production in the sense of the 
expense or money cost. As a consideration in price fixing it is held to be 
only equally important with the demand, both being subject to wide fluctu¬ 
ations . Farmers and ranchmen are urged to study the commercial side of their 
business, especially the anticipated price and probable cost of production. The 
policy of cliversification and cutting down cost is recommended in coping with 
the present situation. 

What the retailer does with the consumer’s dollar, T. Macklin and P. E. 
McNall (Wisconsin Sta. Bui 324 (1921), pp. 8-22, figs. 2}.—The results of an in¬ 
vestigation of retail marketing of food products in the city of Madison,.con¬ 
ducted ' by the station cooperating with ■ the Wisconsin Division of' Markets, 
are. presented. 

, It was found that retailers of food .received 'margins of from 15 to 16 per 
.'.centduring 1919. Operating expenses took from 11.7 to 12,8 cts.'on an average 
of each dollar’s worth of goods sold, while balances averaged 23 to 4.5 ets. 
It is said that Madison food retailers did not profiteer in 1919, that they were 
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strictly competitive, and .that .they did not receive exorbitant salaries or 
profits. The inefficiency of the present food retail system is attributed to the 
fact that the majority of stores are too small to be efficient either in operation 
or as competitors of large stores. 

Farm management la the Ozark .region of Missouri, H. M. Dixon and 
J. M. Ptjbdom (17, S. Dept. Agr . Bui 941 (1921), pp. 51, figs , id).—This bulletin 
is based on the study of the organization and management of 79 farms dis¬ 
tributed in five counties in the southern and southeastern Ozark region of 
Missouri. Thirty-one of these farms are representative of the conditions of 
rolling and hilly upland farms; the other 4S are situated in the valley and 
level uplands. 

The data presented are for the year 1917. The season was good and prices 
of every article sold from the farms were higher than in previous years arid 
more than compensated for increased expenses, so that conditions were favor¬ 
able to a good labor income for the operators. 

Topographical and climatic conditions together with transportation facili¬ 
ties in this region are described. 

In summarizing the business of the rolling and hilly upland farms, they 
were placed in two groups, those with 40 acres or under in crops and those 
with over 40 acres in crops. The average size of the farms in the smaller-size 
group was 128 acres with 26 acres in crops and $3,882 capital, while the 
larger-size group averaged 240 acres per farm with 72 acres of crops and 
$7,183 capital. The valley and level-upland farms were classified in thm» 
groups, those with 40 acres or under, those with 40 to 70 acres, and those with 
over 70 acres in crops. The farms with 40 acres or under in crops averaged 29 
acres in crops and had an investment of $4,631 per farm; those in the second 
group averaged 52 acres in crops and an investment of $8,937; while the farms, 
in the third averaged 105 acres in crops with an average investment of $12,602. 

The operators of rolling and hilly farms had in 1917 an average labor income 
of $809, and those operating farms of the second type, an average of $646, Of 
the 79 farms studied, 20 per cent had no labor income after making the usual 
deductions, and 21 per cent had a labor income above $1,000. The family income 
on the rolling and hilly farms averaged $759 and on the valley level-upland 
farms $1,331. It is indicated by this investigation that farms of the general 
live-stock type with less than 40 acres of crop land are generally unsuccessful. 

Live-stock farming is the principal agricultural industry of this region, and 
the production and sale of cream is growing in importance. The average 
annual production per cow of 78 cows on 7 dairy farms was 142 lbs, of butter 
fat. The introduction of animals of greater productive capacity is recom¬ 
mended. . 

Losses of live stock on the farms for the year studied were as follows; 
Cattle 3.6 per cent, horses and mules 3.4, sheep 8.9, hogs 10.7, and goats 11 per 
cent, : , .. . 

It is suggested that pastures he Improved, that auxiliary drought-resistant 
hay crops be grown, and that silage be provided for winter feed and for supple¬ 
menting summer pasture. 

Alfalfa, clover, soy beans, and cowpeas are grown in this region.. Their 
importance both for hay and grazing is emphasized. 

The labor income of each of the farms studied is graphically illustrated for 
the sake of comparison and detailed analyses, are "given of the business of 10 
individual farms showing wide differences in organization and efficiency. 

The horse and the tractor:,; ,^it ; :e.conoinic."study of their use on farms in 
central Illinois, W. F. Haxbschin, J. !B. Anbkews, and E. Rauchensteikt 
(Illinois Sta. Bui. 231 (1821), pp. 111-224, fiW- 22).—Data on the cost and use 
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of horse labor and of tractors, based on. cost-accounting and general-management 
studies carried on in central Illinois during the years 1913 to 1918, inclusive, 
are reported. 

In the aggregate, detailed accounts are reported from 112 farms; that ■■is, 
an average of 22.4 farms for each of the five years, 1913 to 1917. The records 
on the use of farm, tractors were obtained mainly during the fall of 1918 by 
means of personal interviews with 100 farmers, each of whom had 'used his 
tractor one or more years. With but few exceptions, the horses used on the 
farms in the area studied ranged in age from 3 to 15 years and varied in weight 
from 1,300 to 1,500 lbs. They were kept primarily for draft purposes. 

It was found that horse labor makes up from 30 to 40 per cent of all farm 
operating expenses in the com belt, and is considered the one item above all 
others which can be profitably reduced by good methods of farm organization 
and operation. The total cost of horse labor on the farms under investigation 
in Hancock County during the years 191.3-1918 was found to be made up in the 
following proportions: Feed 72 per cent, labor 11.28, interest 8.08, shelter 3.1. 
harness 8.44, and miscellaneous expenses 2.2 per cent. The average- annual 
cost of keeping horses during the years 1918 to 1916, inclusive, on the farms 
studied ranged from $87.09 to $96.02 per horse. In 1917 it increased to $130.94 
and in 1918 to $156.58. 

It was found that reducing the cost of horse labor is effected by reducing the 
total carrying cost and by securing the largest possible amount of productive 
work per horse. Reduction in the total cost of carrying horses is effected 
mainly by (1) economical feeding, care, and management, (2) raising good colts, 
and (3) reducing depreciation charges. The largest amount of productive work 
per horse is secured mainly through (1) a farm sufficiently large, (2) crop 
rotations providing an even distribution of horse labor throughout the year, 
(8) production of two or more classes of live stock, (4) convenient lay-out of 
fields, and (5) classifying and scheduling of all farm work for the even distribu¬ 
tion of horse labor throughout the year. Extreme variations in the distribution 
of horse labor throughout the year were found on representative farms, due 
largely to the difference in crop rotations practiced. 

Approximately 25 per cent of the total labor performed on farms is classified 
as tractor labor, and the remaining 75 per cent as either nontractor or doubtful 
tractor, labor. When only horses are used on a farm, the number required is de¬ 
termined by the peak load of labor, which, in the corn belt, occurs normally in 
the month of May in connection with soil preparation, corn planting, and cultiva¬ 
tion. When a tractor is added to the equipment the number of horses required 
is determined by the peak load of non tractor labor, which occurs in June and 
July in connection with corn plowing,' haymaking, and harvesting. ■ It is esti¬ 
mated that farms using horses only, could, in general,, displace 22.1 per-cent of'' 
their horses if a tractor were added to the equipment, and under the most favor¬ 
able conditions could displace 34.4 per cent' For the 100 farms studied in the 
tractor survey, the average horse displacement when the tractor was added was 
20,6 per cent The horse displacement effected by the 24 farms which made the 
best use of their horses and tractors combined was 33.1 per cent 
■ "The principal advantage in the use of the farm tractor Is considered to come 
'.through the actual displacement of horses. Of the 100 farms studied in the 
tractor survey, none reported increase in crop yield as an advantage secured by 
the use' of-the tractor.. Relatively little saving in man labor was effected by the 
. use of a tractor. It is concluded, that on the average corn-belt farms, growing 
less than 240 acres of crop, horse costs can not be reduced enough to offset the 
cost of operating a tractor, 

52473°—21-7 
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Farm tenancy in Illinois (Banker-Farmer, 8 (1921), No. 8, pp. 2, 8, fig* 1 )..- 

TMs is the report of the Illinois Oommission on Farm Tenancy, which held 
public hearings in February, 1920, in grain farming and live stock farming sec¬ 
tions and sections where dairy farming and tenancy prevail. Its recommenda¬ 
tions include (1) a transfer tax of 1 per cent of the selling price on all transfers 
made in less than one year after ownership is acquired in order to discourage 
speculation in land; (2) the reimbursement of the tenant on the termination oC 
his lease for improvements put on the land, as well as protection for the land¬ 
lord against unnecessary destruction of property by a careless tenant; (?») the 
enactment of necessary legislation to protect and promote second mortgage loans 
on farm land; and (4) an appropriation for the purpose of making a farm 
tenancy survey through the farm management department of the University of 
Illinois. 

Discussion relating to inward and outward movement of agriculturists, 
A. L. Bakkman (Jour. Farm Econ., 8 (1921), No. 1 , pp. 16-19). —Tables showing 
respectively the inward and outward movement of alien agriculturists during 
the years 1913 to 1920, inclusive, total alien immigration and emigration during 
the period, the number of agriculturists who left the United States for Canada 
in 1920 stating that they did not intend to return within one year, the race of 
naturalized citizen agriculturists who left tie United States during the year 
ended June 30, 1920, and the race of native-born agriculturists who departed 
during the same period, are given here with brief interpretive text. The ma¬ 
terial furnished the basis for the discussion previously noted (E. S. Ib, 44, p. 
198). 

A plan for reclaiming and peopling the mesa lands bordering the Im¬ 
perial irrigation district, E. Mead (California Sta. [Pamphlet], 1919 , pp. 6),— 
In these pages is published a letter setting forth the need for government 
financial support of irrigation works in this district. Objections are raised to 
certain proposed plans of sale of lands for subsequent development after irriga¬ 
tion works are completed, and a plan for setting aside certain territory as a 
State land settlement project is outlined. 

The farm labor problem, D. D. Lescohier (Jour. Farm Econ., S (1921), No. 
1, pp. 10-15). —This is a portion of the address previously noted (E. S. It., 44, 
p. 196). 

Farm labor experience of the employment service of Canada, R. M. Stew¬ 
art (Jour. Farm Econ., 3 (1921), No. 1 9 pp. 20-23). —The address previously 
noted (E. S. It., 44, p. 196) is published in these pages. 

[Annual report of the Jewish Agricultural and Industrial-Aid Society for 
the year 1920] (Jewish Apr. and Indus. Aid JSoc. Ann, Rpt., 1920, pp. 58).— 
This report continues information previously noted (E. S. It., 43, p, 192), 

Farming conditions in Guam, W. J. Grisen (Guam Sta. Rpt. 1919,'pp. 4*5- 
47),—Brief descriptive notes, relating to crops and live stock produced and 
agricultural methods followed in this region, are given. 

•.Cooperative; grain-marketing, a comparative study of methods in the 
. United States and in Canada, J. M. Mehl (U. 8. Dept. Agr. Bui . 937 (1921), pp. 
21, figs. 5). —A history of the grain growers’ organization movement in Canada 
and in the United States, with the establishment, in the first instance, of 
centrally controlled elevators of the so-called line-house type as distinguished 
from the single-unit type characteristic of farmers’ elevators in the United 
'States, wherein ownership and control is vested in a' body of stockholders in 
the immediate surrounding community- and which are operated as separate 
units independently of any other similar elevators, is outlined. The differences 
in the farmers’ elevator movements in the two sections are attributed to the 
facts that in the beginning capital was not readily available at local points in 
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Canada and that farms were large and storage accommodations inadequate. 
Examples of organizations in the two regions are described. 

It is said that the Canadian system of line-house operation would seem to 
offer greatest advantage in those States where crops are somewhat .uncertain 
or where the crop year is short, under which conditions it may he difficult to 
secure the type of management necessary. Further, it is pointed out that 
Winnipeg, Can., is the gateway through which a large proportion of western 
Canadian grain is marketed each year and that terminal marketing activities 
tend to center there, while in the United States several large terminal markets exist. 

The line-house method is said also to allow standardized construction and 
machinery, to make possible the closing of elevators in affected areas during 
periods of crop failure due to hail or drought or during dull periods, and to 
admit of centralized accounting systems. The local single-unit farm of coopera¬ 
tive elevators may be said to foster community pride and to function where a 
prejudice exists against centralized authority. 

A digest ■ of the Canada Grain Act, C. Burkett (Farmer's Advocate and 
Some Jour. , 55 (1920), Nos . 1463, pp. 1613 , 1617; 1464, pp. 1658, 1653 , 1674).—A 
. complete and concise analysis of the Canada Grain Act of 1912 with subsequent 
amendments, dealing with marketing of grain at country points, grain inspection, 
weighing of grain, terminal elevators, Eastern public elevators, and the Board 
of Grain Commissioners. Facsimiles of the various forms provided for in the 
act are included. 

Uncle Sam’s live stock grades, S. Bhay ( Banker-Fanner, 3 (1921), No, 4, 
pp, 5, 6, fig. 1 ).—The author describes the value of the producers’ live stock re¬ 
porting service of the Bureau of Markets, U. S. Department of Agriculture. 

Monthly Crop Reporter (U. B. Dept. Agr ., Mo. Drop Rptr 7 (1921), No. $, 
pp. 25-36, figs. 4 )-—The usual monthly estimates of acreage and condition of 
crops, stocks and farm value of important products, average of prices received 
by producers in the United States, and range of prices of agricultural products 
at important markets are given, together with United States and foreign crop 
summaries. The percentage of the season’s total farm movement of wheat 
marketed between July 1 and the first of each subsequent month through a 
period of years, also the estimated quantity of wheat marketed, are charted. 
Prices, of things farmers sell and buy are tabulated and charted, showing that 
one acre of crops had in 1920 only 67 per cent of the purchasing power of that 
in 1914. The merchantable corn crop of a series of years, trends in agricul¬ 
tural statistical data, value of plow lands, green bug and Hessian fly damage 
to wheat, and the quantity and value of cordwood consumed on farms in 1920 
are subjects of special tabulations. 

The Market Reporter (U, S. Dept. Agr., Market Rptr., 3 (1321), Nos. 11, pp. 
161-176, figs , 4; 18, PP . 177-192; 13, pp. 193-208; 14, pp. 209-224) .—Abstracts of 
information on domestic movement, imports and exports, prices, and the situa¬ 
tion in the market of specified commodities and important classes of agricul¬ 
tural products, together with analyses of foreign market conditions, are given 
in these numbers covering the month up to about March 25. Light receipts and 
dullness seem to have been general in the markets during this period. Slight 
-rises and declines are noted with reference to live stock and meats, other com¬ 
modities declining or remaining fairly steady. 

The world’s cheese trade since 1913 is briefly outlined in No. 11. In No. 12, 
the "city of, Philadelphia is described in a special article as the third most, 
important market of the United'States, for .fruit and. vegetables. In No. 13, the 
trade in kosher meats in New York City is described, and statistics are given 
showing the French importations of wheat with comparisons for the prewar 
period. . , 
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Statistical information: relating to stocks, cotton, grain, provisions, live 
stock, seeds, crops, imports, exports, etc. of principal countries, 1&&0 
-(Howard, Bartels cG Go., Inc., Chicago, Statis. Inform . Stocks, Cotton [etc.], 
1920, pp. 5-1 }),—In addition to statistics of prices on the Chicago market, this 
publication gives brief reviews of how trading is conducted on the Chicago 
Board of Trade and reproduces official grain standards for wheat. Summaries 
of data for previous years and for a number of foreign countries are included 

Annual statistical report of the New York Produce Exchange for the 
year 1910 (A r . Y Prod. Exch. Ann. Statis . Rpt, 1919, pp. 137) .—This continues 
information previously noted (E. S. R., 41, p. 204). 

•• [Agricultural Statistics of Denmark] ( Statis. Aarbog Dam-mark, 25 (1920), 
I;0-66 ).—The annual statistics of land in cultivation and yields, numbers of 
live stock, and output of dairy products are given in these pages, continuing in¬ 
formation previously noted (E. S. R., 43, p. 295). 

[Agricultural statistics of Saxony] ( Statis. Jahrb. Konigr , Sachsen , J f S 
(1916-11), pp. 99-1 Vf). —Statistics given here covering acreage and yields of im¬ 
portant crops and numbers of live stock resume reports previously noted 
(H. S. R., 35, p. 297). 

AGRICULTURAL EDUCATION. 

'[Agronomy teaching in the State agricultural colleges] (Jour. Amer. Soc. 
Agron IS (1921), Ho. 2 , pp. 1/9-81). —The following papers were presented at the 
thirteenth annual meeting of the American Society of Agronomy, held at 
Springfield, Mass., October 18, 1920: 

Prerequisites for agronomy subjects, L. E. Call (pp. 49-53).—From a com¬ 
parison of the curricula as shown by the most recent catalogues of 25 of the 
leading agricultural colleges and universities in this country, three classes 
were found as regards the requirement of prerequisites for agronomy: (1) 
Those that require no prerequisite and offer farm crops in the freshman year, 
(2) those that require general botany as a prerequisite and offer the work in 
the sophomore or junior year, and (3) those that require general-botany and 
soils as prerequisites and offer the work in the junior year. These plans are 
briefly discussed. The author is of the opinion that for the best interests of 
all students the course in farm crops should be given in the sophomore year, 
and that general botany, with an agricultural trend, and chemistry should be 
required as'prerequisites. 

The standardization of courses in field crops, J. B. Wentz (pp. 53-59),—The 
author discusses the uniformity of work offered by similar institutions, the di¬ 
vision of subject matter between the departments of a single institution, and 
the division of subject matter into courses within a department to prevent 
duplication of material. As regards the first of these phases, he presents''a,brief 
survey of course material in field crops now being offered. He finds 133 dif¬ 
ferently named courses in field crops which, if classified according to subject 
matter or content, are reduced to 47. Of these only 20 are offered by more 
than one or two colleges. 

The first college course in field crops, W. L. Slate, jr. (pp. 59-63).-—On the 
premise that there is a real science of field crops or a body of information that 
belongs to the subject, the author discusses the following problems of a first 
course called field crop production : Type, aims, and content of the course, to¬ 
gether with the method of teaching, relation of the sciences and other courses, 
relation to the specialized courses in crops and to farm experience and high- 
. school agriculture, place in the curriculum, and the amount of credit allowed. 

The teaching of soils in agricultural colleges, W. H. Stevenson and P. IS, 
Brown (pp. 63-70).—The status of the teaching of soils in a large number of 
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agricultural colleges, it is stated, seems to warrant the conclusion that more 
satisfactory results may be secured by uniting all phases of soil instruction in 
one. organization or department. Failure to organize the work on this'unit 
basis is clue almost entirely, it is believed, to the. attitude of teachers of pure 
science and of administrative officers. Basing the teaching of soils too largely ; 
upon the local experiments also sometimes interferes with the normal develop¬ 
ment of soils courses. Four important problems of soils teachers are briefly 
considered, viz, the number and sequence of courses and the amount of work in 
each, the subject matter presented in each course, the character and amount 
of laboratory work, and the general method of presenting soils instruction to 
students. It is concluded that no college can teach soils properly in two or 
even three quarter or semester courses, and that not less than four or five 
courses, of one quarter or term each, should be required in a four-year agri¬ 
cultural course for students majoring in farm crops, soils, animal husbandry, 
farm management, or horticulture. Some facts regarding the soils work at 
the Iowa State College of Agriculture and Mechanic Arts are given. 

The teaching of soils , M. F. Miller (pp. 71-78).—This is a discussion of some 
of the findings of the conference of soils instructors at the University of 
Kentucky, June 23-25, 1920 (E, S. R,, 44, p. 697). 

The introductory course in soils , A. B. Beaumont (pp. 79-81).—The author 
calls attention to at least two schools of thought, on the nature of laboratory 
work in soils for the so-called average four-year student who has only an aver¬ 
age interest in soilsTviz, those who would limit the laboratory work to opera-, 
tions which the student will be using, or at least which will be of direct value, 
in postgraduation activities, and those who would have the laboratory work 
include, in addition to the utilitarian exercises, those which may enlarge the 
student’s vision and stimulate his interest. The possible value of the labora¬ 
tory study of soils in an introductory course in acquainting the student with 
materials, teaching soil science, teaching the principles involved in soil inves¬ 
tigations and in soil management, ascertaining definite information concerning 
specific soils, formal discipline, and in arousing and stimulating interest in soil 
science, are briefly discussed. 

How to teach agriculture: A book of methods in this subject, A. V. 
Storm and K, C. Davis ( Philadelphia and London: J. B. Lippincott Co.,, 1921, 
pp, VI J44&}, pi 1, figs. 222). —This comprehensive text on methods is intended 
for teachers in service who are teaching agriculture in the one-room country 
schools, consolidated schools, high and normal schools, etc., for teacher-training 
students in colleges, and normal and high schools, for superintendents, princi¬ 
pals, and supervisors, and others who are responsible for the supervision of the 
teaching of agriculture. .It offers instruction on how to organize for and manage 
the teaching of agriculture; methods in the teaching of agriculture; how to teach 
agronomy, animal husbandry, dairying, poultry husbandry, horticulture,, farm 
mechanics, engineering and shop work, farm management, the management of 
soils and fertilizers, in the classroom, laboratory, and field; how to conduct 
home projects and a land laboratory; how. to equip for teaching agriculture; 
how to teach through charts, slides, : and films, and organize an agricultural', 
library; and how to conduct community work. Each chapter is followed by 
suggested exercises, and lists of agricultural textbooks for, high schools,'hooks; : 
and bulletins, aids in teaching agriculture, the agricultural experiment stations, 
American live stock record associations, etc., are appended. 

Training, teachers of secondary agriculture, C. R. .Manx (Z7. 8. Bur, fit, 
School Life, 6 {1921), No, 8, p. o).-—In considering the minimum requirements 
for thorough professional training of teachers of secondary agriculture, the 
■'author discusses briefly (1) the need of instruction in rural economics, farm. 
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management, and rural social problems, (2)- the relative expensiveness of broad 
professional training, which he believes is warranted by the importance of the 
work, because of the proportional staff to number of students taking the work 
and the many professional courses required, (3) proper provision for practice 
teaching, (4) the effects on the character of the teaching in the technical de¬ 
partments of colleges, and (6) the necessity for mutual obligation in regard to 
this work among the States. 

The scientific study of agriculture, P. Hillmann (Fiihling’s Lamlw* Zip.. 
69 ( 1920 ), No. 7-8, pp. 121-130).— The author outlines and discusses a suggested 
systematic reorganization of the agricultural course in the agricultural high 
schools and university institutes in Germany to comprise four semesters, each 
including 24 hours per week of theoretical instruction, for the training of practi¬ 
cal farmers, and two additional semesters for the training of State agricultural 
officials, agricultural instructors, etc. He would devote the first two semesters 
to the study of eight fundamental subjects, viz, chemistry; physics; zoology; 
animal anatomy and physiology; botany, mineralogy, petrography and geology; 
political economy; and mathematics, drawing, construction, leveling, and sur¬ 
veying. The third and fourth semesters would include instruction in general 
agriculture, including plant production and agricultural engineering; special 
plant and seed production; general and special animal husbandry, including 
feeding and dairying; rural economics, including farm management, the history 
of agriculture, taxation, and bookkeeping; agricultural machinery; animal dis¬ 
eases; technology (fermentation and sugar industries); law and agricultural 
geography; horticulture; poultry; human hygiene; and forestry. 

From 2 to 8 hours on five afternoons a week should be reserved for practical 
exercises and the evening hours (after 5 o’clock) for special lectures and gen¬ 
eral sciences. No lectures in agriculture and the natural sciences should be 
given in the fifth and sixth semesters during the day until 4 o’clock. This 
time should be reserved for work in the laboratories and in the institutes for 
political economy, farm management, training in the experiment field, etc., to 
attend special lectures at the university, the technical high school, and the 
oriental seminar (for colonial work). 

The plan provides for a first examination at the close of the second semester, 
a diploma examination at the close of the fourth semester, and the doctor’s ex¬ 
amination on the completion of the six semesters. The author believes this plan 
will offer students a broader perspective than the present endless lecture system 
with few practical exercises, and that many more students will be attracted to 
the training for scientific work. 

• The new forest high school, Iv. Kempf (AlU/. Forst u. Jagd. Ztff., 38 (1920 ), 
& 0 . 24, PP * 158,- m; 26, p. MT; 27, pp. 172 , 173) — The author briefly outlines 
the instruction for a proposed specialized forestry high school, including in¬ 
struction in the lumber industry and trade, and preceded by two or three year 
preparatory forestry schools in connection with intermediate schools, or a two- 
year preparatory course in the high school. 

The organization of the forestry personnel and its training in Greece, 
G. G. S'KUWUNOS. ( Forstwiss . CentHn.ser., 42 {1920), No. 12, pp. MS-450).— An 
account is given of the development and present organization of the forest 
service of Greece, included since 1917 in the department of agriculture, and of 
the'training of the forestry personnel. 

Corn hook .for young folk, C. B. Williams and D. H. Hill ( Boston ; Ohm 
& (Jo., 1920, pp. V-4*250, jigs. 186).—' This text deals with corn growing and har¬ 
vesting, corn silage, and storing the ears. Suggestions for the practical appli¬ 
cation of the lessons are included. 
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Farm horticulture, G. W. Hood (Philadelphia: Lea $ FeUger, 2921, 2. cd. 9 
rev., pp. VII -j- 17-854, figs. 144) >—This is a second edition of this work, pre¬ 
viously noted (E. S. R., 41, p. 96), 'with minor revisions and some rearrange¬ 
ment of the subject matter to conform more closely to the usual methods of 
horticulture. 

A year’s work in vocational agriculture; Horticulture, N. E. Fitzgerald 
( Tenn. Dept. Pub. Instr . Bui. 3 (1919), pp. SJf ).—This course comprises outlines 
of lessons on fruit growing, plant pests—insects and diseases, landscape garden¬ 
ing, farm forestry, and vegetable gardening. Suggestions with reference to the 
division of time, home projects, and library and laboratory equipment are 
included. 

A year’s work in vocational agriculture: Animal production (La. Dept. 
Ed. Bui. 13 (1920), pp. 88 ).—This course in animal husbandry for the even years 
of the eighth and ninth grades of Louisiana schools consists of (1) lessons on 
cattle, horses, swine, sheep, diseases and defects of animals, dairying, and 
poultry husbandry, (2) study outlines for pig, baby beef, dairy herd, egg pro¬ 
duction, and poultry raising projects, and (8) 106 laboratory exercises, of which, 
at least 50 must be completed and recorded in individual notebooks in order to 
obtain credit. Lists of references to helpful literature and required laboratory 
equipment are included. 

A unit course In poultry husbandry, G. H. Schgpmeyeb (Fed. Bel. Voeat . 
Ed. Bui. 63 (1921), pp. SJf). —This outline of a unit course in poultry husbandry* 
intended for agricultural teachers and teacher trainers, suggests a year’s work 
centered around the management jobs and jobs of operation involved in han¬ 
dling a small flock of poultry as a side line to general farming, or in poultry 
raising as the most important enterprise on the farm. Related subjects, classi¬ 
fied for correlation, exercises, materials and supplies, and sources of informa¬ 
tion are included throughout the outline. The course is expected to be of 
special value in part time and evening class work in agriculture. Suggestive 
poultry survey forms and a system of accounting for the poultry enterprise are 
appended. 

School and home cooking, C. 0. Greer ( Boston: Align <& Bacon, 1920, pp, 
XXI+580+8-24. pi. I, figs . 95 ).—This text consists of a study of body regulat¬ 
ing, body building, energy giving, and health and growth promoting foods, 
flavoring materials, food combinations, food preservation, etc., together with 
related work comprising table service lessons, a consideration of the cost and 
food value of meals, food selection and buying, food requirements, infant feed¬ 
ing, diet for young children, food for the sick, home projects, and experiments 
in food preparation and composition and the processes of digestion. 

Evening courses in home economics for Idaho, schools, G. R." Elwell and 
K. S. North (Idaho Bd, Voeat . Ed. Bui,, S (1920), No. 4, pp. 19 ).—Evening 
courses are outlined in the household budget; household management and 
housewifery, house planning, household furnishing and decoration, home health 
and nursing, garment construction, advanced dressmaking, tailoring, millinery, 
renovation, remodeling, laundering, food preparation, mother craft and child 
welfare, etc. 

Type course of study for vocational home economics departments in negro 
schools, C. C. Helbing (Baton Rouge , La,: Dept . Ed., 1920 , pp. 16).— The course , 
outlined extends through two years and includes plain sewing, care, of the home, 
cooking, and laundering in the first year, and dressmaking, millinery,'crafts 
(such as rug and mattress making and basket weaving), advanced cooking,. 
Infant .care and, "feeding, and invalid cookery in the second year. Five 90- 
minute periods a week fox* one term' are given to each of the subjects. 



94 


EXPERIMENT STATION RECORD* 


IVol. 45 


■ Trade and industrial education for girls and women, A. L. Burdick. (Fed. 
Bd. Vocat. Ed Bui 58 (1920), pp. 108 , figs. 6).—This bulletin treats of the 
economic and social aspects of vocational education for girls and women, and 
of ways and means of establishing and operating a program, including types 
of vocational schools and training agencies. A detailed synopsis of the con¬ 
tents of this bulletin and a classified bibliography on women in industry are 
appended. 

’ Standards for judging agricultural club efficiency, W. W. Charters and 
J. H. Greene (School Sci . and Math ., 21 (1921), 'No. 2, pp. 118-121).— In this 
study, based on the replies to a questionnaire received from 55 State club 
leaders, the authors find a startling lack of uniformity about the importance of 
items used in judging club efficiency. No unanimity was noted regarding the 
ends to be obtained by State leaders either in the individual States or in the 
Nation, although there was somewhat more agreement among leaders in the 
same State than among the different States. The authors conclude that the 
completion of the project and the making of a report are considered to he of 
most importance in general, while cooperative buying and dub friendships are 
regarded as of the least importance. 

Boys’ and girls’ club work, W. J. Green ( Guam St a. Rpt. 1919. pp. 40, .50).— 
The objects and rules governing the com, copra, bean, taro, pig, and poultry 
clubs, which on July 1,1919, had a total enrollment of 499, are briefly set forth. 

MISCELLANEOUS. 

Annual report of the director of the experiment station .on work done 
under the Decal Experiment Law in 1920, J. F. Dug gar (Alabama Col. SI: a. 
Cite. 44 (1921), pp. 28). —This includes a summarized report by the director of 
work in all departments conducted under this State law for 1920, a financial 
statement for the year, and detailed reports of heads of departments. The 
experimental work reported is for the most part abstracted elsewhere in this 
issue. 

Thirty-third Annual Report of Georgia Station, 1920 (Georgia St a. Rpt., 
1920, pp. 12). —This contains the organization list, reports by the president of 
the board of directors and the director of the station on its work during the 
year, and a financial statement for the fiscal year ended June 30, 1920, The 
experimental work reported is for the most part abstracted, elsewhere in this 
issue. 

. Report of the Guam Station, 1919 (Guam Sta. Rpt. 1919, pp. 52, pis. ?).—* 
This contains reports of the animal husbandman in charge and the agronomist 
and horticulturist, and the extension agent, and meteorological observations. 
The experimental work recorded is for the most part abstracted elsewhere in 
this issue. 

.. Thirty-third Annual Report of Illinois Station, 1920 (Illinois Sta. Rpt. 

' 190, jpp:. 28 r fig. i).—This contains the organization list, a financial statement 
for the fiscal year ended'June 30, 1920, brief notes as to the principal lines of 
work, and a list of publications of the' year. Brief notes of progress in horti¬ 
cultural studies are abstracted on page 44 of this issue. 

. . Monthly bulletin of the, .Western Washington Substation ,( Washington 
Sta., West. Trash. Sta. Mo. Bui, 8 (1921), No. 12, pp. 181-196, figs. 6)—In addi¬ 
tion to articles abstracted elsewhere in this issue, this number contains a brief 
article entitled Concerning Feedstuffs, by H. E. McNatt. 

A, classified list "-of; projects carried on by the agricultural 'experiment 
' .Sthtion,s t 1919 (V. S. Dept Agr., States Relai:, Serv . [Pamphlet], 1919, pp. 
XJy-f-22o).-—This' multigraphed list has been noted editorially (E. S, K„ 44, 
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Alabama College and Station.—J. F. Duggar, director since 1003, retired 
from this position July 1 to become consulting agriculturist, a position in which 
more time will be available for study and writing on agronomy. D. T. Gray, 
chief in animal industry in the North Carolina College and Station, has been 
appointed director, beginning September 1. 

The department of plant pathology, heretofore an independent department, 
has been made a division of the college and station department of botany. 

California University and Station.—The appropriations of the State legis¬ 
lature for the ensuing biennium for instruction, experimental, and extension 
work in agriculture aggregated $2,500,000, an increase of 94 per cent over the 
previous biennium. In addition $400,500 was granted for buildings at the uni¬ 
versity farm at Davis, and $127,587.50 to complete the purchase of land and 
water rights for the proposed farm school at Riverside, as compared with an 
allotment of $30,000 in the previous biennium for a first payment for land and 
water rights at Riverside. 

Dean Thomas Forsyth Hunt returned June 25 from a year’s stay in Europe, 
spent in part at Rome as the delegate of the United States to the International 
Institute of Agriculture. Sabbatical leave for travel and study has been granted 
to W. T. Clarke, professor of agricultural extension; Thomas Francis Hunt, 
associate professor of agricultural extension; and II. S. Valle, assistant pro¬ 
fessor of orchard management in the Citrus Substation. 

Connecticut State Station.—The legislature has increased the biennial ap¬ 
propriation from' $45,000 to $82,000. It has also appropriated $10,000 for in¬ 
vestigations on matters connected with the production of tobacco. The station 
has secured an excellent field of about 13 acres where experimental work may 
be carried on along this line. 

Delaware University and Station.— 1 T. T. Martin, State leader of girls’ and 
hoys’ club work, has resigned to accept a position with the Junior'Achievement 
League with headquarters at Springfield, Mass. J. H. Clark (Purdue Uni¬ 
versity, 1921) has been appointed instructor in horticulture and" assistant, hor¬ 
ticulturist to succeed B. Davison, beginning July 1, and A. E. Tomhave 1 Penn¬ 
sylvania State College, 1921) instructor in animal husbandry. In the division 
of rehabilitation in the school of agriculture, C. E. Phillips (Delaware Uni-' 
varsity, 1921) has been appointed instructor in agronomy and Ray Koon in¬ 
structor'in horticulture. 

Iowa College and Station,—According to a note in Iowa Agriculturist, H. D. 
Hughes, head of the farm crops department, has been granted a year’s leave; of 
absence to be spent with the Alabama Annual White Sweet Clover Growers’ 
Association. 

Kansas College and Station.—The State board of agriculture has accepted 
an invitation to hold one of its regular quarterly meetings each year at the 
station. About 20 State-wide agricultural organizations now hold one or more 
such meetings, each year. 

The'first “AgFair’ 5 was held at the college May 3 by students of the division 
of agriculture. The fair contained educational exhibits from each of the 
departments of the division and a large number of amusement and carnival 
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features by the students, Tlie receipts from the various small admission fees 
paid by the 6,000 people who visited the fair exceeded $2,000, a sum sufficient 
to pay all expenses of the fair and to provide a good surplus for future use by 
the Agricultural Students’ Association. 

The animal husbandry department is conducting a 3-year experiment, the 
chief object of which is to determine the respective value of alfalfa hay and 
silage as the sole roughage in a winter maintenance ration for steers which 
are kept on native pasture during the spring, summer, and autumn months. 
The experiment began in December, 1919, with 40 head of high-grade Hereford 
steer calves. The same animals are to be used throughout the 3-year period. 
They are pastured together during the pasture season each year and are 
divided into two groups for feeding each winter. During the winter, 20 of 
the animals (group A) receive alfalfa hay only, and the 20 others (group B) re¬ 
ceive silage and cottonseed cake only. Each winter group A is divided into 
four lots which are used to test the feeding value of alfalfa hay cut at four 
different stages of growth, and group B is divided into two or more lots each 
winter and used to test the value of silage made from cane and corn, re¬ 
spectively, or of corn silage made by various methods. Individual weights are 
to be secured every 30 days throughout the 3-year period. 

C. A, Herrick has been appointed research assistant in zoology in connection 
with parasitological investigations. J. H. Moyer has been appointed assistant 
in agricultural economics. 

Massachusetts Station.—Dr. George H. Chapman, research physiologist, has 
resigned to accept a position with the Connecticut Valley Leaf Tobacco Im¬ 
provement Association, with headquarters in Connecticut. 

Minnesota University.—A fund to be known as the A. D. Wilson prize fund 
is being collected by subscription in honor of the retiring director of extension 
work. The income of this fund is to be used annually in either the college or 
school of agriculture or both as prizes to students excelling in studies having to 
do with cooperation and cooperative enterprises, 

W. C. Coffey, professor of sheep husbandry in the University of Illinois, has 
been appointed dean of the department of agriculture, beginning July 1, B\ W. 
Peek, farm economist in charge of cost accounting and farm management in 
the U. S. Department of Agriculture, has accepted an appointment as director 
of agricultural extension vice A. D. Wilson, whose resignation has been pre¬ 
viously noted. 

M. H. Fohrmam, superintendent of testing, has resigned and has been' suc¬ 
ceeded by K O. Hanson, the former superintendent E. L. Holmer lias ac¬ 
cepted an appointment in the department of farm management at the Iowa 
College and has been succeeded by IT. B. Price, instructor in marketing in 
Yale University. W. 33. Hoffman has been appointed instructor in economic 
entomology vice W. 0. Cook, resigned. J. S. Jones has resigned as assistant 
State leader of county agents,, and was succeeded April 1 by Frank L, Brown, 
county agent of Murray County. Genevieve Burgan, instructor in textiles and 
clothing, has been appointed assistant State leader of boys’ and girl’s work. 

Mississippi College and Station.—Dr. E. Barnett has been appointed head 
of the department of animal husbandry, and C. J. Goodell animal husbandman 
in the station. 

'' Nebraska University and Station.—H. P. Davis, head of dairy husbandry 
work in the University of Idaho and vice director of the Idaho Station, has 
been appointed chairman of the dairy department of the university' and station, 
'effective, August L :'■/ .y'A 

: 'NeW- ; Hampshire .Station.—P. R. Lowry of Ohio State University has been 
appointed assistant entomologist, vice C. R. Cleveland. 
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New Jersey Stations.—A conference of agricultural workers in institutions 
in the eastern States and executives of the fertilizer industry was held at the 
station June 2 and 3. The program included an inspection of the soil and 
fertilizer investigations and an automobile tour of the leading agricultural 
sections of the State. Twelve agricultural colleges and experiment stations 
were represented, as well as the U. S. Department of Agriculture, the Soil 
Improvement Committee of the National Fertilizer Association, and others. 

Cornell University and Station.—Several acres of wooded hillside near the 
present biological field station have been presented to the university by X T. 
Newman, an alumnus. The new tract will be kept as a wild-life preserve for 
research and study. 

Glista Ernestine, the world’s record Holstein-Friesian cow in the station herd, 
has completed her seventh record of more than 30 lbs. of butter fat in seven 
days. Her latest record is 31.4 pounds. 

The department of plant breeding is distributing 4 strains of oats and 2 of 
barley among the farmers of the State for further redistribution in the future. 
The oats have been named Cornellian, Standwell, Comewell, and Empire, and 
the barleys Featherston and Grossman. 

Dean and Director Albert R. Mann has declined an election as State commis¬ 
sioner of farms and markets. L. .0. Graves, professor of dietotherapy for the 
past three years, resigned July 1 to become superintendent of dietaries and 
professor of dietetics in the training school of the Mount Sinai Hospital in 
New York City. 

New York State Station.—The following resolutions were recently adopted 
by the faculty of Cornell University: 

“ On the occasion of the retirement of Dr. Whitman Howard Jordan from the 
professorship of animal nutrition in Cornell University and from the director¬ 
ship of the New York Agricultural Experiment Station at Geneva, the members 
of this faculty desire to record their appreciation of the inestimable service 
which Professor Jordan has rendered to science and to the scientific agricul¬ 
ture of the State and of the Nation. 

“Professor Jordan assumed the directorship of the experiment station in 
1896, a critical time for agriculture and for the new experiment stations. He 
brought to his work true scientific training, gained as an undergraduate student 
at the University of Maine, as a postgraduate student at Cornell University 
under the guidance of Professor Caldwell, and as an assistant to Dr. Atwater 
at the Connecticut Agricultural Experiment Station; and long experience as a 
teacher of agriculture and agricultural chemistry at the University of Maine 
and at the Pennsylvania State College, and as director of the Maine Agricul¬ 
tural Experiment Station. With this' wealth of training and experience, in 
addition to his high scientific ideals, his indomitable courage, his unflagging 
zeal for truth, his sound judgment in the selection of associates, and his un¬ 
swerving loyalty to the best interests of agriculture, he has made a profound 
and lasting impression on the agriculture of this State. 

“The outstanding feature of his long service in the interest of agriculture 
has been his strict adherence to the dictates of science without regard to 
■popular esteem or favor. Strong as the temptation has been for an administra¬ 
tor to popularize the work of Ins institution at the expense of its research, 
Professor .Jordan, in Ms administration of the station, has held strictly to the 
original purpose and object of the institution uninfluenced by considerations 
of popular favor. , Under his wise and capable administration, the New York 
Agricultural Experiment Station has; attained a leading position 'among the 
agricultural experiment stations of the world. , 
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“Professor Jordan’s connection with this college as' professor of animal 
nutrition dates only from June 22, 1920, but Disinterest in the institution and 
ills hearty and cordial cooperation have extended through all the 25 years that 
he has been director of the experiment station at Geneva. Accordingly there 
has always existed between these two institutions such close and gratifying co¬ 
operation in the prosecution of investigation and research that their work has 
ever been supplementary and unnecessary duplication of effort has been avoided, 

“ In spite of all the multiplicity of duties which naturally come to an out¬ 
standing figure in agriculture, Professor Jordan has always found time to con¬ 
tinue his own scholarly work in animal nutrition and to advise critically with 
members of his staff on a wide variety of highly technical subjects. His keenly 
analytical mind, his sound judgment, his unusual administrative ability, and, 
above all, his lofty personal ideals and breadth of vision, have endeared him 
to his colleagues and associates. He has richly earned the relief which retire- v 
ment from active service brings, and we, his colleagues, wish him many years 
in which to enjoy the privileges of the contemplative life which is now his.” 

F. R. Clark, a recent graduate of the University of Michigan, has been ap¬ 
pointed assistant in research (horticulture) and has entered upon his duties, 
Henry L. Young, assistant chemist, resigned July 15. 

North Dakota Station.—R. L. Webster, formerly of the department of ento¬ 
mology of the Iowa College and Station and just completing work at Cornell 
University for the degree of Ph, D,, has been appointed station entomologist, be¬ 
ginning early in August C. E. Mangels, chemist in charge of vegetable and 
fruit dehydration investigations of the Bureau of Chemistry, TJ. S. Department 
of Agriculture, has been appointed cereal chemist, beginning about July^ 15, 
G. W. Mellroy and N. B. Guerrant, 1921 graduates, respectively, of the Univer¬ 
sity of Wisconsin and Westminster College, have been appointed pou I try man 
and assistant in agricultural chemistry, beginning July 1. 

Pennsylvania College and Station.—The resignations are noted of It. II. 
Welch, professor of dairy husbandry extension, effective July 1, and Martin M. 
Kloser, instructor in bacteriology, effective July 15. R. M. Gridley, assistant 
professor of animal husbandry extension, and C. L. Eumberger, assistant in 
agricultural extension, have been appointed county agents. E. M. Christen has 
been transferred from instructor in animal husbandry to instructor in animal 
husbandry extension. R. Irving has been appointed instructor in animal hus¬ 
bandry extension, B. Wright instructor in agricultural extension, B. J. Haler 
assistant in forestry, and P. Koenig assistant in agricultural extension, 

Vermont 'University,—The university has been given a notable oil paint- 
mg of the late Senator Justin S. Morrill, painted when he was about (55 years 
of age. During the last 20 years of' his "life and the 2(5 years following this 
painting hung in his Washington home. The portrait has been placed in 
Morrill Hall, together with a picture of the senator’s only son, Juntos S. 
Morrill, also deceased. It is stated that none of the senator’s blood in line of 
■ direct descent is now alive. 

Virginia Truck Station.—F. H. Keister, assistant horticulturist, was 
drowned June 5 while surf bathing at Ocean View. Mr. Keister was an 
alumnus of the Virginia Polytechnic Institute and had been connected with 
the station since graduation in 1919. 

'Necrology. Professor John Hamilton, widely known for his long connection 
with the Pennsylvania State College and the farmers’ 'Institute''•work' of ••the • 
Nation, died at State College, Pa., July 5 at the age of 78 years. ' . , v 

Professor Hamilton was a native of Pennsylvania and served as sergeant- 
major of the First Pennsylvania Cavalry from 1861 to 1861 Following the 
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Civil War lie was commandant of the cadets of the college from 1869 to 1878, 
business manager from 1874 to 1886, and treasurer from 1874 to 1911, He 
receiver the degree of Bachelor of Science from the college in 1S71 and that 
of Master of Agricultural Science in 1872. From 1871 to 1880 lie was professor 
of agriculture in the college, deputy secretary of agriculture of Pennsylvania 
from 1895 to 1899, and State secretary of agriculture from 1899 to 1903, 

In the latter year he became farmers 1 institute specialist in the Office of 
Experiment Stations in this Department, continuing in this capacity until his 
retirement from* active duties in 1914. His unfailing interest and faithful 
sendee in the cause of farmers’ institutes, both in Pennsylvania and in the 
entire country, and as secretary for many years of the American Association 
of Farmers’ Institute Workers, will long be remembered. 

> Jacob H. Arnold, agriculturist in the Office of Farm Management and Farm 
Economics, IJ. S. Department of Agriculture, since 1914, died at Takoma Park, 
D. 0., July 12. Mr. Arnold was born in Defiance, Ohio, in 1864, and graduated 
from Grinnell College, Iowa, in 1891. After 13 years’ service as professor of 
mathematics, economics, and history in Redfield ■ College, South Dakota, he 
took up farm management work in Kansas, and following his appointment with 
this Department made some of its earliest farm management and cost account¬ 
ing surveys. He was the author of a number of publications issued by the 
Department and a treatise entitled Farm Management, published in 1919. 

A New Practical School of Agriculture in Southern France.—There has 
been established recently, under the patronage of the Agricultural Society of 
France, a new practical school of agriculture known as the La Felicite Higher 
School of Agriculture, near the town of Aix-en-Provence, 18 miles northwest 
of ..Marseille,' where a tract of 247 acres of land has been secured. The object 
of this school is to give instruction in the scientific methods of agriculture in 
order to train young men to become farm managers or to direct colonial fann¬ 
ing enterprises. The directors hope that a certain number of American students 
may eventually enter the institution. 

The instruction will be given in two annual sessions of ten months each, and 
will consist of certain technical studies, usually given in the evening, and of 
six main practical courses, to each of which the student will devote three 
months, as follows: The cultivation of farm and pasture land; prairies, irriga¬ 
tion, and drainage; the culture of gardens, orchards, and vineyards; animal 
husbandry,;' rural engineering, including tractors, farm machinery and imple- 
•-mends, and rural construction * and farm management, including the organisa¬ 
tion and, direction of farm work, intensive'-and extensive soil culture, costs of 
production, agricultural technology • (enology,- distilling, sugar production, oils, 
the conservation of fruits, .vegetables, and,meats, butter and cheese making, 
and the making of fertilizers on the farm), agricultural accounts, rural eco¬ 
nomics (farm credits, marketing of products, insurance, agricultural syndicates, 
rural banks, cooperation, etc.), rural legislation, administrative and political 
economy, sociology, philosophy, and religion. Applicants for admission must be 
16 years of age and have completed.the ordinary French scholastic courses.. A 
* certificate is awarded on completion of the course. 

Belgian. Exchange Scholarships in Agriculture.—Through' the efforts' of 
M., Paul deWuyst, Director General; of Agriculture in Belgium, six scholar¬ 
ships of one .year each have been.offered to American students. These "scholar¬ 
ships include one each, in. the Institutes Superior d 1 Agriculture at Gembloux 
and Louvain; . one each at the iScoles ^Horticulture de Ffitat at' Ghent and 
Vilvorde, and two for women at Berlaes-Lierres near Antwerp. These scholar¬ 
ships have, been offered with the expectation that similar arrangements will 
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be made with the United States for an equal number of Belgian students. Ad¬ 
ditional details may be obtained from Editor of World Agriculture, Amherst® 
Mass. 

Agricultural Education in the Orient.—It is planned to establish a second 
National University in China, with the greater part of Nanking Teachers’ 
College as its foundation. The new institution will be located at Nanking, and 
it is hoped to open its doors this fall with a college of liberal arts and pro¬ 
fessional schools of agriculture, engineering, commerce, and education. 

Press reports announce that the Maharajah of Bikaner, northwest India, 
has offered to convey to the Board of Foreign Missions of the Methodist Epis¬ 
copal Church a tract of 10,000 acres of farm land as a site for an agricultural 
college and demonstration farm. The offer further includes the construction of 
all necessary buildings and payment of the salaries of the staff and operating 
expenses. It is stated that the offer will be accepted provided suitable agri¬ 
cultural experts can he obtained. 

New Journals.— Scientific Agriculture has been established, beginning with 
January, 1921, as the official organ of the Canadian Society of Technical Agri¬ 
culturists. The initial number deals quite largely with the organization and 
membership of the society, an account of which has been previously noted 
(E. S. K., 43, p. 401). It also contains numerous technical and popular articles 
on various phases of agricultural science. A French section, La Revue A pro - 
n antique Canadienne, issued as the official organ of the Socidtd des Agronomics 
Canadlens, is appended to each number. 

The American Journal of Hygiene “ is to be devoted solely to the publication 
of papers representing the results of original investigation in the domain of 
hygiene, using the term in the broad sense to cover all applications of the 
mathematical, physiological, chemical, medical, and biological sciences to the 
problem of personal and public hygiene.” At least six numbers, aggregating 
600 pages, will be issued per annum. It is expected that provision will also 
be made for investigations of unusual length and interest in the form of Sup¬ 
plementary Monographs to be issued at irregular intervals. 


Pysiological Reviews is announced as a new quarterly to be published by 
the American Physiological Society “to furnish a means whereby those inter¬ 
ested in the physiological sciences may keep in touch with contemporary re¬ 
search.” The journal is to consist of short comprehensive articles dealing 
with the recent literature in physiology, using this term to include biochemistry! 
biophysics, experimental pharmacology, and experimental pathology. Each 
article will be in the nature of a contemporary review of work, together with 
complete bibliographical lists, subjects being assigned by the editorial board. 

The American Journal of Tropical Medicine is being published bimonthly as 
the official organ of the American Society of Tropical Medicine. The initial 
number contains the 1920 address of the president, Dr. Henry J. Nichols of the 
Army Medical School, a list of members of the society, and several original 
articles, including one on Natural Malaria Infection in Anopheles Mosquitoes 
by W. V. King, of the Bureau of Entomology, U. S. Department of Agriculture 5 

Agricultural : Engineering is being published as the monthly organ of the 
American Society of Agricultural Engineers. The initial number contained 
articles on Standardization of Farm Equipment, by R. OIney; Harden in- Soft 
Center Steel Plow Shapes, by C. W. Rynders; Plantation Management from 
the Inside, by S. F. Morse; and several shorter articles, notes, etc 
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Many of the features now embraced in the subject of agricultural 
engineering have found employment in the- art since early times. In 
a large measure the application of engineering in agriculture has 
increased with the advance of the industry, and in many instances it 
has been the primary cause of epoch-making progress. But as a 
recognized branch of agricultural teaching its organization is rela¬ 
tively recent, and as a subject of investigation it has not yet become 
widely established. In the latter respect it may be said to have 
lagged behind several related branches which are hardly of less fun¬ 
damental importance. 

The development of implements, machinery, and mechanical power 
to make man’s efforts more effective and more productive is one of 
the most prominent features in progress; a better structure and more 
effective building and storage facilities are everywhere a mark of 
such progress. Add to these features the application of water to the 
soil where and when needed, its removal where present in excess, the 
subduing of land otherwise unfit for cultivation, and the provision 
of the facilities of the modern country home, and it will be evident 
what a large part rural engineering plays in the process of gaining 
and exercising dominion over the earth. 

In recent years this branch has been steadily making its way, first 
as a teaching subject, then as a service branch, and gradually taking 
its place in the field of investigation. This latter development is not 
only logical, but is one of the features which at the present time are 
deserving of special encouragement. There can be no question that 
.the purely mechanical and rule-of-thumb methods which have been 
followed need to be subjected to the same rigid scrutiny that other 
branches of farming have received. That the opportunity is open 
hardly needs argument. It is already recognized that tools and im¬ 
plements built and operated without mechanical or mathematical 
precision often embody undesirable features such as lost motion, 
wasted energy, or lack of durability or reliability, and in some cases 
are not fully adapted to the needs sought. Indeed thege ends are 
themselves not always clearly understood. Building and storage 
structures planned and erected without consideration for warmth, 
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light* and ventilation, to say nothing of strength and durability, have 
proved uneconomical and inadequate. They do not take account oi 
the advances which science has taught in the storage of crops, the 
housing of stock, and the care of dairy' animals. Thus in order to 
keep abreast of the times it has become necessary to seek out and 
apply engineering principles in the development of the mechanical, 
electrical, hydraulic, and other engineering processes involved in 
modern farming, and to adapt these to the modern teaching of agri¬ 
cultural science. 

In the beginning of agricultural engineering old and well estab¬ 
lished engineering principles were naturally applied as far as pos¬ 
sible, but it soon developed that the problems of agriculture requir¬ 
ing engineering treatment are more or less specialized. They pre¬ 
sent conditions and requirements which are of a special nature, which 
have to be taken into account. This brings out the advantage of 
the agricultural outlook and contact, and at the same time it presents 
the opportunity for investigation immediately adapted to the situ¬ 
ation. Certain of the engineering principles and formulas origi¬ 
nally used are found to need intelligent modification or development, 
and again new facts and special information must be established 
to meet the requirements in many special cases. 

While considerable progress has been made in providing a broad 
background and to some extent in the formulation of purely agri¬ 
cultural engineering principles, the development of: inquiry along 
advanced lines has been relatively limited, and there is a feeling 
among some that this branch has not kept pace with the rapid^ad- 
vance in other branches of agricultural science. It is undoubt¬ 
edly true that, from the nature of the situation, considerable of the 
activity in agricultural engineering has consisted of teaching, ex¬ 
tension, and expert service, rather than a searching after and dis¬ 
closing of new information. The fact that there is a demand for 
the former is proof that at least some of the latter should be de¬ 
veloped, to lead the way and stimulate gradual advancement in the 
subject. This will require opportunity—not only facilities, but time 
and freedom and a sustaining support which will encourage and 
give protection. Manifestly in a new subject like this various types 
of activity will be needed, just as they have been in horticulture 
and agronomy and other branches. It will be useful to make com¬ 
parative trials, to apply known facts and principles in designing 
appliances and structures, to employ the skill and judgment of the 
engineer in a variety of ways to matters which have a bearing on 
agriculture; but without losing sight of the agricultural comiection 
or purpose, a certain amount of investigation or carefully consid¬ 
ered research will be a means of growth and enable rank to be taken 
with other departments of agricultural science. 
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A survey of the project lists of the experiment stations shows a 
relatively small number of projects in the field of engineering. The 
majority of these are rather elementary, relating to design of struc¬ 
tures, comparisons of implements or methods, siirvej r s for engineer¬ 
ing enterprises, and the like. There is no intention, of course, to 
disparage any of these, hut the record shows very few projects of 
actual research grade. As a matter of fact, no project in agricul¬ 
tural engineering has ever been submitted for the Adams fund, a 
fact which, although it does not necessarily indicate the absence of 
such projects, suggests that the field has attracted but little attention. 

Research is often used in a rather loose and broad sense. It may 
very properly be reserved for types of effort which, besides being sys¬ 
tematic aim at something more than comparisons, involving origi¬ 
nality in procedure or in the end product, and as a rule resulting in 
facts rather than in material things. It is well to maintain these 
distinctions in agricultural engineering. Standards, of course, ad¬ 
vance with the progress of the subject, and what is recognized as 
research at one stage will lack the essential qualities at a later stage 
because of the progress which others have made. It will be well to 
recognize research in agricultural engineering as the pursuit of 
■knowledge having a basis in science, not merely the means of testing 
or perfecting a particular mechanical device. It aims to consider all 
the factors and principles involved and the purpose sought to be 
accomplished, as well as the mechanical ingenuity involved in the 
product. It must naturally take into account the purpose which is 
to he accomplished by the appliance or operation, and this often 
brings engineering research into intimate relation with other branches 
of agricultural science. Progress is the watchword of research, and 
research is the basis of advancement of any branch of pure or applied 
science. Unless agricultural engineering can be developed as a re¬ 
search subject, it will lag behind, will borrow its fundamentals from 
physics, chemistry, agronomy and other branches, and will be in 
danger of remaining largely a service department occupied with the 
application and adaptation of what is known and its teaching. To 
secure a certain degree of independence and to grow of its own effort, 
the subject ought to have the elements of growth within itself, and 
these need to be visualized and set in motion by leaders in that field. 

The formation of the American Society of Agricultural Engineers 
was a recognition of the position this subject has attained and the 
need of organized means for advancement. It has given a decided 
impetus to investigation in that ■ line and has tended toward the 
development of methods and the setting up of standards. 

For several years the society has had a research committee which 
lias been engaged in determination of the status of scientific informa- 
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lion, the analysis of needs for research, and the formulation or* 
methods of procedure in the plan and execution of specific projects. 
This study has developed a considerable record of inquiry extending 
back for a quarter of a century, from which has been derived a con¬ 
siderable part of the basic facts and principles upon which present 
knowledge of agricultural engineering rests. Some of the hydraulic 
formulas used in irrigation and drainage are illustrations of the re¬ 
sults of this work, and it is also reflected in the development of 
certain farm machinery and other appliances. 

The study has also disclosed a large amount of simple testing and 
experimentation resulting in data for the most part of rather limited 
application and less permanent value. This is particularly true in 
the case of certain matters relating to rural sanitation, and in the 
farm machinery field much of the experimentation has been of: rela¬ 
tively limited fundamental character in proportion to the importance 
of the subject and the opportunity offered. It is found that too often 
such work has apparently lacked definiteness of plan and funda¬ 
mental aim, or has been conducted to meet a superficial need rather 
than to derive broad general facts. The character and the paucity 
of the work in some directions, it is believed, has tended to retard 
the progress of agricultural engineering as a teaching subject and 
along applied lines. 

One important feature in the development of investigation in such 
a subject is a survey of the field in order to determine the most desir¬ 
able lines along which investigation should be conducted at the pres¬ 
ent time and to provide bases from which to operate. Such a survey 
naturally deals largely with the available scientific information and 
the technical and economic conditions involved. It thus opens up 
avenues for profitable inquiry and directs attention to the types of 
problems and the character of work especially needed. 

This the research committee of the society, working in connection 
with the college section of that organization, has for some time 
been engaged in, and has brought forward some fifty specific lines 
along which investigation and experiment are deemed desirable. 
The subjects embraced include all of the main branches of agri¬ 
cultural engineering, and have been selected as the most pressing 
and the most representative of agricultural interests throughout the 
United States. The work of the committee has not only estab¬ 
lished the need of determining underlying facts and principles in 
a number of lines and establishing the influence of prevailing con¬ 
ditions, many of which are now more or less speculative in character, 
but it has pointed to the importance of planning and executing 
projects with a definite aim in each instance. 

' Inquiry in this subject, as in all others, must be planned and con¬ 
ducted with vision and understanding of the real nstriTv* /vf* fin 
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problem to be solved. Unless this is done the end sought may not 
be a profitable one or the work may be of purely tentative value. 
For example, it would be well-nigh useless to derive a formula for 
a plow moldboard until it was scientifically clear what a mold¬ 
board was designed to accomplish in a given soil or for a certain 
purpose. The purpose sought to be accomplished is the proper 
starting point in designing, perfecting, or testing an implement; 
but it will be recognized that it is a point frequently neglected, with 
the result that the planning is faulty and the results, give divergence 
of opinion. There is a profitable field for study of the theoretical 
basis of plowing, and such a study would involve a group of several 
agricultural specialties. 

The complex nature of the problems in agricultural engineering 
emphasizes the need of the same broad preparation and inculcation 
of the research spirit which prevail in other lines of advanced in¬ 
quiry. There is need in that subject of understanding which rests 
on principles and the relation of conditions, as well as the re¬ 
quirement of facts and skill and ingenuity. In the training of 
agricultural engineers stress is naturally laid on ability to do things, 
to apply rules, to be resourceful in meeting specific conditions 
effectively. Attention is less rarely given to training in the ac¬ 
quisition of knowledge which is new, in questioning the reason for 
a process, or raising a doubt as to an empirical fact. The difference 
between experience and sound practical judgment on the one hand, 
and investigation directed toward the establishment of new scientific 
facts or a better understanding of principles and relationships on 
the other, is as great in agricultural engineering as it is in agronomy 
or animal feeding; and the development of the proper attitude is 
as essential to success in engineering research as it is in any other 
branch of scientific or technical inquiry. 

The requirements for successful investigation are somewhat dif¬ 
ferent from those of engineering practice. The planning and exe¬ 
cution of scientific inquiry calls for the exercise of vision, the 
knowledge of the means of solving scientific problems, and the 
spirit which demands to know the meaning of the fact as well as 
the bare fact itself. Hence the individual engaged in the planning 
and execution of research in agricultural engineering needs not only 
to be trained in engineering matters but to be trained in research, its 
methods and spirit as well; he needs to- have both the time and the 
patience for his investigations to make them thorough and searching. 

The strengthening of investigation in this field will call for the 
formulation in their research aspects of some of the things which need 
to be done. If there are problems to be solved which depend on more 
fundamental inquiry, on the development of methods which will 
mrtro frinstwortlw or more intimate knowledge of the facts and 
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conditions involved, it should be possible to formulate these so that 
they will stand out with force, and thus to open up the field. The 
setting forth of the real nature of the questions which come to the 
engineer will serve to illustrate best of all the essential features 
involved in scientific inquiry and will prepare the way for leadership 
in developing the field. Some of these problems will be so broad 
in their fundamental character that they will require the help of 
specialists in other lines, and will thus lead to- cooperation; in this the' 
engineer need not play an incidental part, but ought to be able to 
contribute something which none of the other specialists cam 

The American Society of Agricultural Engineers has a highly use¬ 
ful function in guiding and stimulating inquiry and in paving the 
way for cooperation. It represents a viewpoint which should serve 
to bring out important questions likely to be overlooked by specialists 
in other branches. It can emphasize the importance of engineering 
being taken into account in connection with various other problems 
of a comprehensive nature. Already the society is attempting to 
establish better cooperative relations between Federal and State- 
agencies, between institutions in different States, and between the 
agencies within individual States which have common interests in 
agricultural engineering questions. On the basis of topics which 
its survey has shown to be important it will develop plans of pro¬ 
cedure which will be subjected to the critical scrutiny of its com¬ 
mittees and of the society as a whole. Such an organized effort as 
this is of no small interest to the agricultural experiment stations, 
many of whom are represented in the society, and it will likewise 
be of much interest to station directors in setting forth the field and 
the desirability of development in that line of inquiry. 

The provision thus far made for investigation in agricultural 
engineering at most of the experiment stations is relatively small 
In the majority of cases the engineers are largely engaged in teach¬ 
ing and extension work, or in designing structures or plans to meet 
the needs of applicants. The actual experimental work occupies a 
rather subordinate position, in spite of the fact that both the teach¬ 
ing and extension work depend largely upon the results of research 
for their progress and development. The result is that the engineer 
does not have the opportunity and is not always given the encourage¬ 
ment for digging deep and supplying an increasingly broad and 
strong foundation for his speciality. This may sometimes be due 
to his own inclinations or preferences and sometimes to the condi¬ 
tions under which he works, but until both the need and the ability 
are shown for more fundamental investigation in engineering sup¬ 
port may he relatively slow to materialize. 
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There is undoubtedly opportunity and need for a type of study 
which will go beyond comparisons, will attempt to trace the true 
relation between conditions and results, will make engineering as 
applied to agriculture less empirical and rest it in a larger measure 
upon facts and principles which it is itself helping to establish. 
It is recognized, of course, that for a time at least much of the work 
of the agricultural engineer must of necessity be of rather elementary 
nature and immediately practical aim, and will rest in considerable 
measure upon his general information, mechanical ability, and prac¬ 
tical qualities. But if this specialty is to grow it must be through 
research which is searching and severe, and the department must not 
be exclusively a teaching and service department or restricted 
wholly to practical affairs. 

This will require that agricultural engineers be given the same 
consideration as other branches of agriculture in the provision of 
funds and facilities. Both men and opportunity will need to be pro¬ 
vided. In general, perhaps, the specially trained personnel will not 
be forthcoming until the opportunity presents an attractive field. 
In some instances it may be necessary to train men in part, or to 
adapt specialists to this field in order to work out certain types of 
problems. The opportunity for leadership both in planning and in 
execution would seem to be a large one. 

61368°— 21-2 



RECENT WORK IN AGRICULTURAL SCIENCE. 


AGRICULTURAL CHEMISTRY—AG-ROTECHNY. 

Yearbook of chemistry, edited by R. Meyer ( Jahrb. Client(1914+ pp. 
XI+478; 25 {1915), pp. XI1+4541 26 {1916), pp. XII+481, fig. 1; 27 (11)17), 
pp. VII+272; 28 ( 1918 ), pp. 7/1+207, S).— 1 These volumes contain reports 

of the progress in pure and applied chemistry for the years 1914-191S, inclu¬ 
sive, in continuation of the series previously noted (E. S. It., 32, p. 801). 

Popular chemical dictionary, 0. T. Kingzett ( London: Bailliere, Tindall & 
Cox, 1920, pp. VI+368, figs. 76). —This dictionary contains definitions and ex¬ 
planations of chemical laws and processes, descriptions of the chemical elements 
and the more important inorganic and organic compounds with their prepara¬ 
tion or manufacture and applications, and illustrated descriptions of various 
chemical apparatus. 

Chemical French, M. L. Dolt (Easton, Pa.: Chem. Pub. Co., 1920, 2. ed., pp. 
VIII+413). —A few minor changes, corrections, and additions have been made 
in this revision (E. S. E,, 39, p. 418). 

Laboratory manual of elementary colloid chemistry, E. Hatschek (Lon¬ 
don: J. £ A. Churchill, 1920, pp. 135, figs. 20). —This manual gives detailed direc¬ 
tions for carrying out the fundamental operations of colloid chemistry, and 
for making a number of representative preparations and examining them by the 
standard methods. 

Chemistry and the food industry, 0. L. Alsberg {Chem. and Me tall. Engin., 
23 (1920), No. 21, pp. 1005-1007). —This is a brief discussion of various chemical 
problems relating to the industries that use agricultural raw materials. 

The chemistry of succulent plants, K. Beanhofer and J. Zellner (Hoppe- 
Kepler's Ztschr. Physiol. Chem., 109 (1920), No. 1 , pp. 12-15). —In this paper, 
which supplements a previous contribution by Zellner (E. S. It., 40, p. 710), 
analyses are reported of the leaves of several succulent plants, including Ledum 
telephimn, Sempervivum hirtum , Euphorbia coerulescens , Opuntia monaeaniha, 
and Aloe rem. 

The results in general confirm the earlier observations of a low con ten I of 
iron and a high content of water-soluble material, calcium malate, and reduc¬ 
ing sugar, although the latter was almost completely absent in Opuntia. A 
low nitrogen content did not prove to be the rule. A point not brought out in 
the previous study is the almost complete lack of tannin in all of the plants 
examined. 

Continuation and extension of work on vegetable proteins, T. B. Osborne 
and L. B. Mendel ( Carnegie Inst. Wash. Yearbook, 19 (1920), pp. 389-401).- 
This is the annual progress report (E. S. R., 43, p„ 409) of work on vegetable 
proteins and vitamins, the detailed reports of which have been previously noted 
from other sources. 

The chemistry of enzym actions, K. G. Falk (New York: Chew.. Cat. Co., 
Inc., 1921, pp. 186).— This is the first of a series of scientific and technologic? 
monographs on chemical subjects to be published under the auspices of the 
American Chemical Society. 
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The method of treatment adopted by the author is essentially a discussion of 
the progress which has been made in the investigation of enzyms along the lines 
of the kinetics of enzym action and the study of enzyms as substances possess¬ 
ing definite chemical structures or configurations. Throughout the book it is 
emphasized that enzyms “are to be considered as chemical substances which 
obey the laws of chemistry and whose actions are explainable by the theories 
in vogue.” The last 2 of the 10 chapters into which the book is divided deal 
with the uses and applications of enzyms and a general summary of the present 
status of the enzym problem. 

Chemical investigation of amylases and related enzyms, H. C. Sheemax 
(Carnegie Inst . Wash. Yearbook, 19 (1920), pp. 838-840).— This annual progress 
report of investigations of amylase and related enzyms (E. S. R., 43, p. 311) in¬ 
cludes a brief report of an extension of the study of the effects of amino acids 
upon the enzymic hydrolysis of starch (E. S. R., 42, p. 203) to glycin, alanin, 
phenylalanin, and tyrosin. The data reported for these four amino acids show 
a general similarity to the previously reported data for asparagin and aspartic 
acid. 

“Allowing for divergences attributable to experimental error, it appears that 
the effect of amino acid in facilitating the enzymic hydrolysis of starch is simi¬ 
lar, but not necessarily identical, for the different amino acids thus far investi¬ 
gated ; that it is somewhat greater for the purified form of the enzym than for 
the natural or commercial material in which the enzym is accompanied by 
other constituents of the tissue or secretion in question; and that it is greater 
for the pancreatic and salivary amylases than for the amylases of malt and of 
Aspergillus oryzae, In general, the addition of a mixture of two amino acids 
gives practically the same effect as would result from a corresponding concen¬ 
tration of one of them.” 

In discussing the nature of this effect evidence is furnished that the favorable 
influence may be due partly to a protection of the enzym from deterioration in 
the aqueous dispersions in which it acts. Evidence is also furnished that amino 
acids are effective in protecting the enzym from the deleterious action of an 
inhibitory agent such as copper. 

“ In addition to protecting the enzym from gradual deterioration under the 
influence of the water in which it is dispersed, or from inhibition by certain 
actively deleterious substances if present, amino acids may or may not literally 
activate the enzymic hydrolysis by directly facilitating or accelerating the inter¬ 
action of enzym and substrate, or they may function by sustaining the activity 
of the enzym through combining with some product or products of the enzym 
action, which products might otherwise combine with the enzym itself, thus 
reducing its activity, or might if remaining free in the solution tend to bring 
the hydrolysis to equilibrium. Experiments designed to throw further light 
upon these points are now in progress.” 

Methods of analysis and laboratory control (Denver: Great West. Sugar 
Co., 1920 , pp. VI+259).—This reference book, prepared for the laboratories of 
the Great Western Sugar Co., includes directions for the process control of beet 
sugar manufacture, and methods for the analysis of raw material and sugar 
house products and for foods and feeding stuffs, cottonseed cake, and soils. 
Several of the methods in the latter group are those of the Association of Official 
Agricultural Chemists. 

Standards and tests for reagent chemicals, B. L. Mubbay (New York: D. 
Van Nostrand Co., 1920 , pp. X+885; rev. in Jour. Indus, and Engin. Chem12 
(1920), No. 10, pp. 1085 , 1086)— This reference book on the more important re¬ 
agents used in factory and other laboratories deals with about 300 substances. 
The formula, .molecular weight, important properties, maximum limits of ini- 
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purities, and methods of testing these substances are given, together with 
valuable information concerning precautions to be taken in storing and dangerous 
and unpleasant properties of certain of the substances. Several useful tables 
are appended, including the percentages of different acids corresponding to the 
specific gravity of their solutions. 

A study of some biochemical tests.—II, The Adamkiewicz protein re¬ 
action. 'The mechanism of the Hopkins-Cole test for tryptophan. A new 
color test for glyoxylic acid, W. R. Feaeon (Biochem. Jour., 14 (1920), No. 5, 
pp. 548-584 ).—In this paper, which is the second of a series of studies of bio¬ 
chemical reactions (E. S. S. 5 40, p. 114), a new color test for glyoxylic acid is 
described, depending on its action with pyrogallol in the presence of BbSCh with 
the formation of a deep blue color. Under the same conditions aliphatic alde¬ 
hydes give various shades of red. By means of this test it is shown that the 
Hopkins-Cole test for tryptophan is due to glyoxylic acid and the Rosenheim 
test to formaldehyde. 

Salicylic aldehyde in a 10 per cent solution in alcohol is suggested as a sim¬ 
ple quantitative reagent for tryptophan and the indols. On warming a mixture 
of the substances to be tested and strong HOI with a few drops of the reagent, 
followed by a drop of 10 per cent hydrogen peroxkl, on Intense blue color is 
formed with tryptophan, a deep purple color with scatol, and a bright carmine 
with indGl. The color is said to be produced with less than 0.1 per cent of 
tryptophan. 

The paper also includes a brief discussion,' with suggested formulas, of the 
condensation derivatives of tryptophan which make up the pigments. 

Micron eduction methods, D. G. G. Tbrvaebt (H oppe~S ey lev's Ztschr . Physiol. 
Gliem.j 110 (1920), No. 1 , pp. 41-54 ).■—The author discusses the Bang micro 
method for the determination of blood sugar and the potassium dichromate 
method for the determination of blood fat or lipoids (E. S. R, 41, p. 116), and 
describes an application of the latter method to the determination of glucose, 
lactose, and maltose. The technique is as follows: 

The equivalent of: from 0.2 to 0.4 ce. of a 1 per cent solution of the sugar to 
be tested is mixed in a 100 ce. Erienmeyer flask with 1 ce. of n/ 20 potassium 
dichromate and water to make a volume of 6 ce. Four ce, of H-SO* is added 
and the flask heated oa the water bath for 80 minutes, after which if is cooled, 
and 50 cc. of distilled water and 1 ce. of 5 per cent potassium iodicl solution are 
added. After standing a minute the solution h titrated with standard thiosul¬ 
phate. The difference between the titration value and that of a blank treated in 
the same way gives the reducing value of the solution. 

Values obtained for the reducing sugars in blood by this method are higher 
than with the copper method. Added sugar is quantitatively recovered from 
the blood. 

The quantitative determination of selenium, F. Wbede (Hoppe-Beyler 'x 
Z tschr. Physiol. CJiem109 (1920), No. 6 , pp. 272-275) .—The method recom¬ 
mended by the author consists in the oxidation of the substance in the presence 
of platinum as a catalyzer and the titration of the selenic add thus formed 
with n/ 100 NaOH, using methyl orange as an indicator. In determining sul¬ 
phur in the presence of selenium the total acidity is titrated and the HsSO* 
then determined gravimetrically as barium sulphate. The difference between 
the total acidity and the acidity calculated from the BaSO* represents the 
selenic acid. In the presence of nitrogen or the halogens the selenic acid, in¬ 
stead of being titrated, is reduced with sodium sulphite in strong HOI solution 
and determined gravimetrically. 

The method, the technique of which is described in detail, is said to require 
only very small amounts of material and to be quite rapid of execution. 
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Mustard oil as a preservative of milk, P. Post (Pharm. Weekbl, 58 (.1921), 
No. 5, pp. 181—13$). —-Mustard oil in the proportion of 20 drops to 1 liter of milk 
is suggested as n preservative for nrilk samples to be used for analysis. Ex¬ 
perimental data are presented which indicate that the addition of the oil has 
no effect on any of the customary determinations except freezing point, lactose, 
protein, and catalase. Correct results may he obtained in freezing point de¬ 
terminations by shaking the sample with 10 per cent of sesame oil and in the 
lactose determinations by shaking three times with petroleum ether. By add¬ 
ing to 10 cc. of the milk 5 cc. of alcohol and evaporating to a final volume of 
5 cc., the mustard oil is driven off and correct protein determinations can be 
made. Catalase is destroyed by mustard oil, so that catalase determinations 
can not be made on milk samples to which this has been added. 

Factors influencing coagulation temperature in evaporated milk, L. A. 
Hogues ( Conner , 52 (1921). No. 10 , pp. 165166 , figs. 3).—The author, from the 
Dairy Division, U. S. Department of Agriculture, discusses the conclusion 
drawn by Sommer and Hart (E. S. B., 42, p. 20S) that the chief factor in the 
heat coagulation of fresh milk is the composition of the milk salts. He shows 
that, while this may be true of fresh milk from individual cows, in herd milk 
other factors enter in which have so great an influence on the curdling tem¬ 
perature that the effect of the composition of the salts is almost entirely ob¬ 
scured. Of these factors the most important is considered to be the growth of 
bacteria, not only of acid-forming types but of types which produce a rennin 
or milk-curdling enzym without increasing the acidity of the milk. Experi¬ 
ments are cited in illustration of the points brought out. 

The iodomctric determination of copper and its use in sugar analysis, 
P. A. Shaffer and A. F. Hartmann (Jour. Biol. Cheni ,, 45 (1921), No. 2, pp. 
349-390 , figs. 4 ).—Two papers are presented.. 

I. Equilibria in the reaction ’between copper sulphate and potassium iodid 
(pp. 349-364).—In this paper are reported the results of a determination of 
the points of equilibria of the reaction 

Gu SO-i-fuIvI ^Cul+I 2 +K 2 SO 4 

at ratios of from 1 to 10 Ivl: 1 OuSCh at various dilutions with a view to the 
utilization of the reaction for the accurate determination of either cuprous or 
cupric salts. The procedure consisted in mixing the solutions of CuSCh and 
KI in definite molecular; ratios at widely varying concentrations, and after 
standing at room temperature pipetting samples of the supernatant liquid 
directly into an equal volume of water containing an excess of NaOH to pre¬ 
cipitate the cupric copper. This was removed by filtration and the ioclin de¬ 
termined by acidifying the filtrate and titrating with thiosulphate. The ex¬ 
perimental. data thus obtained indicate that for the determination of cupric 
salts potassium iodid must be added to give a final concentration of about 
0.25 m (4 to 5 gm. per 100 ce. of solution). For the determination of cuprous 
salts the solution must be so diluted that the final concentration of copper'and 
of iodid does not exceed about 0.005 m each. 

It is noted that the, conditions found empirically by Gooch and Heath 1 for 
cupric salts and by Maclean (E. S. R., 41, p. 505) and Scales (E. S. R.» 34. p. 
611) for cuprous salts comply with these requirements. 

II, Methods for the determination of reducing sugars in blood, urine, milk, 
and other solutions (pp. 365-390).—It is pointed out that the method of titration 
of'cuprous copper as noted above is limited in its usefulness on account of the 
extreme dilution required, and attention is called to the possibility of reducing 
the concentration of cupric ions to'a negligible value by the addition of alkaline 
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oxalates, thus enabling one to direct the reversible action to completion in 
either direction at will. The cupric salt is first completely reduced and pre¬ 
cipitated as cuprous iodid in the presence of a large excess of soluble Iodid and 
the liberated iodin reduced to iodid on titration with thiosulphate. On the ad¬ 
dition of more free iodin and potassium oxalate the cuprous iodid is at once 
dissolved and oxidized by the free iodin, and is not affected by the removal of 
the excess of free iodin in a second titration with thiosulphate. This makes it 
possible to determine the amount of copper reduced by sugar either by “ cupric 
titration,” the method based upon the determination of the residual cupric salt 
by its reaction with an excess of KI, or by “ cuprous titration,” the determina¬ 
tion based upon the reoxidation of cuprous salt by iodin made possible by the 
action of the alkaline oxalate.. 

The technique is described in detail for the two procedures as applied to the 
determination of large amounts of reducing sugar and of small amounts as in 
milk, blood, and urine. 

The iodo metric estimation of sugars, X L. Baker and H. F. E. Hulton 
(Biochem. Jour., 14 (1920), No. 6 , pp. 754-756). —The authors confirm the con¬ 
clusion of Judd (E. S. B., p. 50T) that the method of Willstatter and Sclmdel 
for the iodometric estimation of sugar yields good results. In practice it has 
been found necessary to employ an excess of iodin and alkali beyond that re¬ 
quired by the equation and to mix the reacting solutions in the order of sugar, 
iodin, and alkali. It has been found possible to reduce the time required for 
the reaction from the 20 minutes originally recommended to 5 minutes. Atten¬ 
tion is called to the fact that proteins are oxidized by iodin, and that if the 
method is to he used for the analysis of solutions other than pure sugars, the 
disturbing effect of proteins and other impurities will have to be considered. 

The analysis of maple products.—II, The composition of maple strap 
and of maple sugar sand and the detection of adulteration of the sirup, 
X F. Snell (Boy. Soc. Canada, Proc. and Trans., S. ser., 13 (1919), Sect. Ill, pp. 
221-231). —This summary of the results of investigations of the author (E. S. 
R., 35, p. 416) and others on the composition of maple products and their adul¬ 
teration has been essentially noted from another source (E„ S. R., 44, p. 414). 

The determination of sodium in blood, E. A. Doisy and R. I). Bell (Jour. 
Biol. Cheat., 45 (1921), No. 2, pp. 313-323). —For the determination of sodium in 
blood the authors make use of the method of precipitation with cesium 
bismuth nitrite described by W. O. Ball, 2 the complex sodium cesium bismuth 
nitrite being capable of precipitation from as small an amount of sodium as 
0.01 mg. In final volume of 2 cc. The technique of the method is described in 
detail, using gravimetric, volumetric, or colorimetric procedures for the final 
estimation of the nitrite. The colorimetric estimation is based on the coupling 
reaction of the nitrite with naphtbylamin and sulfanilie acid, and the volumetric 
on the oxidaton to nitrate on titration with standard potassium permanganate. 
The volumetric. method is preferred by the authors as being of greater speed and 
accuracy. 

Tables are given showing the sodium content of normal urine and of beef and 
swine blood as determined by this method. 

Apple candy, a commercial use for cull apples, T. H. Abell (Utah Sta. 
Bui. 179 (1921), pp. 3-14, figs. 6). —Following the suggestion of James (E. S. R., 
39, p. 16) that a palatable candy-like product can be made from apples by 
drying thin slices mixed with sugar, the author has developed a method of 
treatment which is said to yield a very ‘satisfactory product. 

The method consists in grinding in a food chopper previously washed, peeled 
and cored apples, adding granulated sugar in the proportion of 15 lbs. to 100 
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lbs. of the chopped apples, spreading the mixture in thin layers on drying 
trays and evaporating for from 36 to 48 hours in a tunnel-type evaporator at 
a temperature of from 90 to 120° F. The dried product, known as apple 
leather, can be stored as such or ground in a food chopper, the resulting 
product being known as apple paste. In making the so-called apple candy 
a sirup made from 3 lbs. of sugar and 1 qt. of water is stirred into 4 lbs. of 
the dry apple paste and the product molded into any desirable form and 
allowed to harden slightly before use. This process is considered practical 
for the utilization of small blemished apples which would otherwise not tind 
a market. 

The soy-bean, problem, D. M. Adkins (Set Prog. [ London ], 15 (1921). No. 
59, pp. 445-451). —A popular article on the utilization of the soy bean and its 
by-products. 

To make olive oil at home, G. H. Beatjmont (Jour. .Dept. Aar. So. Aunt.. 24 
(1921), No. 3, pp. 489, 4-90) .—Directions are given for the home manufacture of 
olive oil on a small scale. 


METEOROLOGY, 

On the possibility of forecasting the summer temperature and the ap¬ 
proximate yield of rice for northern Japan, T. Okada (Japan Bui. Cent. Met . 
Oliserv ., 8 (1919), No. 1, pp. 19-32, pi. 1; abs. in Intematl. hist. Agr. [ Rome ], 
Int email. Rev. Sci. and Pract. Agr., 11 (1920), No. 2, pp. 128-150) .—It is pointed 
out in this article that in northern Japan the yield of rice is determined by 
the general summer temperature, especially that of August, a uniformly high 
temperature with abundance of sunshine during this month insuring a good 
rice crop. 

The author attempts to find a basis for forecasting the summer temperature 
of northern Japan in the correlation between these temperatures and the 
barometric variations observed in March at Zikawei, China, and Miyazaki, on 
the southeastern coast of the island of Kiushiu, and during .March to May at 
Santiago, Chile, and Buenos Aires, Argentina. He shows a positive and strong 
correlation between barometric variations at these places and summer tem¬ 
perature in the north of Japan, and concludes from this fact that a poor rice 
crop in northern Japan is preceded in most instances by a very low barometric 
pressure over South America during the period March to Slay and by a very 
slight gradient during March at the two other places named. 

Meteorological observations at the Massachusetts Agricultural Experi¬ 
ment Station, J. E. Ostbandeb and H. W. Pool-e (Massachusetts St a. Met. Buis . 
387-388 (1921), pp. 4 each ).—Summaries of observations at Amherst, Mass., on 
pressure, temperature, humidity, precipitation, wind, sunshine, cloudiness, and 
casual phenomena during March and April. 1921, are presented. The data are 
briefly discussed in general notes on the weather of each month. 

Meteorological records for 1919 (New York State St a. Rpt. 1919 , [;>£. I], 
pp. 583-545 ).—Tables are given showing tridaily readings at Geneva. AT Y., of 
standard air thermometers for each month of the year; daily readings, of 
maximum and minimum thermometers at 5 p. m. for each month of the year; a 
monthly summary of maximum, minimum, and standard thermometer readings 
for the year; monthly and yearly maximum and minimum temperatures from 
18S3 to 1919, inclusive; average, monthly and yearly temperatures since 1888; 
and rainfall by months since 1882. 

Ohio weather for the year 1919, W. H. Alexander and C. A. Patton {OMo 
S ta. Bui. 845 (1920), pp. 479-570, figs. 62).—Tables showing temperature and 
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rainfall for the entire State in comparison with similar data recorded at the 
experiment station at Wooster are supplemented by a series of diagrammatic 
maps showing the comparative weather conditions for the various sections of 
the State. 

The mean temperature for the year at the station was 51.2° F.; for the State 
52.8°. The highest temperature at the station was 95°, July 3; for the State 
106°, July 20. The lowest temperature at the station was —4°, December 20; 
for the State, *—12°, December 20. The annual rainfall at the station was 
48.08 in.; for the State, 40.33. The number of rainy days at the station was 
132; for the State* 117. The prevailing direction of the wind was southwest at 
the station and northwest in the State at large. 

“ The year was characterized by a large amount of fine, open weather with 
abundant sunshine, moderate temperatures, and well-distributed precipitation, 
and was unusually free from extreme or hurtful conditions, the weather as a 
rule being highly favorable to the growth of crops and to farm work except 
toward the end of the year, when field work was interrupted more or less by 
the continuous rains. Practically the only abnormal conditions worthy of 
mention were the light snowfall in January and the excessive rainfall in 
October. In fact, it was the wettest October in the past 65 years and was 
among the warmest as well.” 

The rainfall of 192© (Met Mag. [London ], 55 (mi), No. 660 , pp. 277, 
278 ).—This is a preliminary survey of rainfall of the British Isles during the 
year. 

SOILS—PEBTIUZEBrS, 

The chemistry of crop production, T. B. Wood ( London: Univ. Tutorial 
Press, Ltd., 1920, pp. [8] +20#, figs. 11). —Those scientific principles of crop 
production relating to the soil and soil fertility are briefly set forth in this 
book. The author assumes a knowledge of elementary chemistry and of 
physical and chemical manipulation oh the part of the reader. The subjects 
covered are the factors of productivity of the soil; sampling the soil, mechanical 
analysis, and soil types; the water supply of crops and cultivation; the supply 
of water to crops, weather; various soil constituents; chemical examination 
of crops and soil; testing the soil, nitrogen; testing the soil, phosphoric add 
and potash, retention of manures in the soil; testing the soil, lime; nitrogenous 
manures; phosphoric acid manures; potash manures, lime, chalk, and marl; 
farmyard manure; nitrogen fixation and green manuring; the general prin¬ 
ciples of manuring; and the produce of the land. 

The Missouri Soil Survey, H. II. Ketjsekopf (Missouri St a . Circ. 10 //. (1921), 
pp. 20, figs , 20 ).—A brief description is given of the work of the Missouri Soil 
Survey, which is operating in cooperation with the Bureau of Soils of the U. S. 
Department of Agriculture. It is stated that through this cooperative ar¬ 
rangement 45 counties, representing a'total of 28,688 square miles, or 41.7 per 
cent of the State, have been surveyed and mapped. During this work 591 . 
complete soil samples, consisting of 1,513 individual samples from 69 counties, 
have been secured. These indicate the diversity of the soils of the State, more 
than 174 distinct and separate soil types" belonging to 70 series having been 
established and mapped. The laboratory studies made incidental to the soil 
surveys have shown that Missouri soils are deficient in organic matter and 
nitrogen and more or less deficient in phosphorus. Most of the light-colored 
prairie soils and'the timbered ridge lands have a lime requirement of from 
1 to 4 tons per acre. 

Soil survey of Louisa County, Iowa, L. V. Davis and J, A. Elwtct.t. rn ,q 
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survey, made in cooperation with the Iowa Experiment Station, deals with the 
soils of an area of 253,440 acres in southeastern Iowa. The county consists of 
two areas of upland and two of lowland. The drift plain uplands" have ample 
surface drainage while the first bottoms are usually subject to overflow, requir¬ 
ing levees and. ditch systems. Approximately 60 per cent of the county is up¬ 
land, 20 per cent terrace, and 20 per cent first bottom., The soils of the county 
are of loessial, glacial, and alluvial origin. Including river wash and muck, 23 
soil types of 13 series are mapped, of which the Olinton, Tama, and Grundy silt 
loams cover 17, 10.5, and 10.4 per cent of the area, respectively. 

Soil survey of the Aroostook area, Me., L. A. Hurst et ax. (JJ . &, Dept. 
Ayr., Adv. Sheets Field Oper. Bur. Soils, 1917, pp. 44, pis. 4, fig. 1, maps 2). — 
This survey, made by the Bureaus of Soils and Plant Industry in cooperation, 
deals with the soils of an area of 697,600 acres in northern Maine covering the 
extreme eastern part of Aroostook County. The topography is undulating to 
hilly with a few low mountains, and the surface is characterized by high, level 
to undulating ridges, with long sweeping slopes. The area for the most part 
is naturally' 1 well drained. Practically all of the soils of the area are derived 
either directly or indirectly from glacial materials. Including muck, 15 soil 
types of 8 series are mapped, of which the Caribou loam, muck, and Washburn 
loam cover 55.9, 16.2, and 10 per cent of the area, respectively. 

Soil survey of Knox County, Mo., H. H. Keusekopf and H. I. Cohn (U. S. 
Dept. Ayr., Adv . Sheets Field Oper . Bur. Soils, 1917 , pp. SB, pi. 1 , fly. 1, map 1).— 
This survey, made in cooperation with the Missouri Experiment Station, deals 
with the soils of an area of 328,960 acres in northeastern Missouri lying entirely 
■within the northeast Level Prairie. The topography varies from level prairie to 
rolling timberland,, The stream bottom soils are subject to overflow. The soils 
of the area are grouped as prairie, glacial, residual, and alluvial, the parent- 
materials being mainly loess and glacial drift. Eighteen soil types of 12 series 
are mapped, of which the Shelby loam, the Grundy silt loam, and the Putnam 
silt loam covers 23.5, 21.2, and 16 per cent of the area, respectively. 

Soil survey of the Fort Laramie area, Wyo.-Kebr*, I. O. Veatch and 
It. W, McClure (U. S. Dept. Ayr., Adv. Sheets Field Oper . Bur . Soils, 1917, pp. 
50, fig. 1, map 1). —This survey deals with the soils of an area of 362,240 acres 
situated in the Great Plains Region of eastern Wyoming and western Nebraska, 
including the central part of Goshen County, Wyo. Most of the area is included 
in a great lowland erosion plain. The principal topographic features include? 
(1) the north Platte Valley, (2) the Goshen Hole lowland plain, (3) the Goshen 
Hole escarpment, and (4) the High Plains proper. There is little naturally wet 
or poorly drained land with the exception of a few small, low, flat areas. The 
soils of the area owe their most prominent characteristics to climate. A grayish 
color predominates, and the subsurface is much lighter in color than the top 
soil. There is a high relative percentage of soluble mineral salts, a concentra¬ 
tion of lime and other salts at shallow depths, a friable and granular structure 
at certain depths, and a low humus content. Including rough broken land and 
dune sand, 25 soil types of 11 series are mapped, of which the Rosebud silt loam 
and very fine sanely loam cover 19.2 and 13.4 per cent of the area, respectively. 

The agriculture and soils of the Cape Province, A. Stead ( Union So. 
Africa, Dept. Ayr. Jour., 1 (1920), Nos. 2, pp. 152-158 ; 4, PP- 851-358; 5, pp. 429- 
441 ; 7, pp. 660-670; 9, pp. 819-828 , figs. 12) .—This is a preliminary report on the 
origin and geology, physical, mechanical, and chemical properties, fertilizer 
requirements and crop adaptation of the soils of the so-called V\ itkop-Burghers- 
dorp area in the Union of South Africa. 

The principal classes of soils recognized are the so-called black turf, which 
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tlie sand-bult, which is a sedentary, line sanely soil retentive of moisture but 
infertile; and the mixed turf, which is a colluvial soil fairly rich in organic 
matter and lies at the lower slopes of rather steep hills. With reference to the 
influence of geological origin on the fertility of soils, it is shown that the best 
soils of the area are those in which the formation has been influenced by lava 
or doierite. 

The methods of sampling and analysis used are briefly described in an 
appendix. 

The 44 alkali *’ content of soils as related to crop growth, F. T. Shutt 
and E. A. Smith (Roy. Soc. Canada Proc. and Trans., 3. ser ., 13 (1913), Seat . 
Ill, pp. 883-24®, 4).—A progress report is given on the second year of 

studies previously described (E. S. It., 40, p. 719). Two series of studies of 
wheat soils and one each of western rye grass and oats soils were conducted. 

The alkali in an- irrigated brown loam soil of good quality growing wheat 
was mainly sodium sulphate. Where the growth of wheat was good the con¬ 
centration of sodium sulphate was low and practically uniform. Where the 
growth was poor the concentration was higher, and where there was no growth 
the concentration of sodium sulphate was 0.9 per cent and of magnesium sul¬ 
phate 0.278 per cent. The sulphates of sodium, magnesium, and calcium were 
found in a second wheat soil which was not irrigated but obtained moisture 
from seepage from a canal. Where the growth was good the concentration of 
sodium sulphate was 0.108 per cent in the surface 6 in. and increased with the 
depth. A poor growth resulted on soil containing 0.5 per cent of sodium 
sulphate at a depth of 8 ft. 

In irrigated sandy loam soil growing rye grass sodium carbonate predomi¬ 
nated. Where the growth was good the concentration of sodium, carbonate was 
0.168 in the top 6 in. of soil, but where the growth was poor the concentration 
was 0.227 per cent. There was no growth when the concentration reached 0.272 
per cent. These results are taken to indicate that the limiting concentrations 
of sodium carbonate are from 0.1 to 0.15 per cent for rye grass. 

Sodium carbonate was also the harmful salt in irrigated brown loam soil 
growing oats. There was a good growth with a concentration of this salt of 
0.066 per cent, and it is concluded that approximately 0.05 per cent in the top 
6 in. of soil does not markedly affect the growth of oats. Where the growth 
was poor the concentration of sodium carbonate was 0.248 per cent in the 
surface, and there was no growth where the 'Concentration reached 0.477 per 
cent. The experiments are being continued. 

Relation of the calcium content of some Kansas soils to the soil reaction 
as determined by the electrometric titration, O, O. Swanson, W. L. Lat- 
shaw, and E. L. Tague (Jour. Ayr. Research [U. &.], 20 (1921), 'No . 11, pp. 855- 
868 ).—Experiments conducted at the Kansas Experiment Station, in which a 
number of soils from different parts of the State were analyzed for total cal¬ 
cium and calcium in forms soluble in N/5 hydrochloric acid and in normal 
hydrochloric acid are reported. The amount of carbon dioxid in these soils 
was also determined. 

Ten-gram samples of these soils were placed in neutral distilled water, and 
the initial reaction was determined by means of the hydrogen electrode. Fifth- 
normal calcium hydroxid was added to change the reaction to a higher alka¬ 
linity. The points determined were the number of cubic centimeters of N/25 
calcium hydroxid needed to bring the reaction (if lower) to P ri 7 3 p H § 3 and 
P H 10. 

In soils of a high calcium content a larger percentage of the calcium was in 
forms soluble in these dilute hydrochloric acid solutions than in soils of a low 

Cftloivtm <'*nn+A7lf Ac* a •»»•*■. ~ * 1 ’ - 
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hydroxyl-ion concentration than soils of low calcium content. The amount of 
N/25 calcium hydroxid required to change a soil from a lower to a higher 
hydroxyl-ion concentration depended more upon the amount of colloidial day 
present than upon the calcium content. 

Subsoils as a rule were found to have a higher calcium content than surface 
soils. It required more calcium hydroxid to change these subsoils from a lower 
to a higher hydroxyl-ion concentration than it did for the corresponding sur¬ 
face soils. This was true for most of the soils. The exceptions were due either 
to a very high calcium content in the subsoil as compared with the surface 
soil, to a larger amount of sand in the subsoil, or to some unusual condition 
of the soil and subsoil. The amount of N/25 calcium hydroxid required to 
change the acid soils to a reaction represented by PhL calculated, in equivalent 
pounds of calcium carbonate per acre, compared favorably with some other 
current methods of determining the lime requirements of the soil. In some 
soils the amount of calcium hydroxid, calculated in equivalents of pounds of 
calcium carbonate per acre, required to change to a concentration represented 
by P h S.d was as great as the equivalent amount of acid-soluble calcium 
present in the soil or greater. 

Soil acidity investigations (Indiana Sta. Mpi. 1920, p. 88 ).—Water culture 
studies on the effect of different hydrogen-ion concentrations of several acids 
and their aluminum salts showed that both the hydrogen and aluminum ions 
were toxic in varying degrees to different plants. In the case of such plants 
as corn and barley the toxicity of soil acidity seemed to be due more to the 
aluminum than the hydrogen ion. 

The results of greenhouse and field plat experiments on acid peaty sand soil 
pointed to the same conclusion. Another phase of the experiments indicates 
that available phosphates aid greatly in reducing aluminum toxicity both with 
and without lime. 

Nitrification in acid soils, ft. E. Stephenson (Iowa Sia. Research Bui 58 
(1920), pp. 831-849 ).—Pot studies in the greenhouse with Carrington loam soil 
to which lime was added at rates of 1, 2, 3, 4, 5, 6, 7, S, 9, 10, 12, 15, and, 20 
tons per acre and in which optimum moisture conditions were maintained are 
reported. The pots were sampled at intervals of 2, 2, 4, 4, 4, and 7 weeks 
and tests made of their nitrifying powers. Alfalfa was grown in a second 
series of pots receiving the same treatments except that the 6, 8, 19, and 15 
ton lime applications were omitted. 

It was found that nitrification occurred in the presence of a rather high 
lime requirement A scarcely measurable effect was produced in the nitrifica¬ 
tion of the original soil nitrogen by the application of calcium carbonate. 
Lime did cause a marked increase, however, in the nitrification of ammonium 
sulphate. 

The acid soils were never completely neutralised even with the very heavy 
application of lime, apparently because of the slow solubility of a part of file 
acidity present. The results indicate that though very large amounts of lime 
may give greater nitrification, only that which is necessary to neutralize the 
most active acids is essential for adequate nitrification. 

The growth of alfalfa was at a maximum when an amount of lime ap¬ 
proximately equivalent to the indicated requirement was added. Growth was 
nearly as good without any lime as with the heavier applications. 

The fixation of nitrogen in Colorado soils, W. P. Heajdden {Colorado StG. 
Bui 258 (1921), pp. 8-48, fig. I).—Continuing work previously noted (!. S. 

25, p* 814), studies of the source, quantities, and relation between the oc¬ 
currence of nitrates in the soils and well waters of a new district about 14 

* ^ rw! rt Tf'IP stllflv led to tllO 
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recognition of a rather large area sontli and east of Wellington, in Larimer 
County, throughout which nitrates occur abundantly in the surface soil. 
Another smaller occurrence in the Dry Creek section south and west of Waverly 
was also established. 

It; was found that the waters of shallow wells and the, surface soils are 
closely related in regard to their nitric nitrogen content. No abnormally large 
amount of nitric nitrogen was found in the soil or in shallow wells of the 
district outside of the niter areas. The waters from deep wells, even when 
sunk through or adjacent to areas very rich in nitric nitrogen, were free from 
it. Tne composition of the salts held in solution in the deep well waters 
differed from that of those held in the ground waters. The former held 
essentially sodium and calcium sulphates, while the latter held magnesium 
and sodium nitrates and sulphates with some calcium sulphate. 

The extracts of soil samples taken from these areas were characterized by 
the presence of much magnesia and nitric acid and low contents of sulphuric 
acid, calcium, and sodium. The potash contents of such extracts were uni¬ 
formly high, varying from 0.7 to 2 per cent of the total soluble portion. 

It is considered evident that the ground waters derive their nitrates from the 
soil, and that the amount is determined by local conditions. It was also found 
that calcium and magnesium ehlorids occur in considerable abundance in some 
of the soil extracts, and that the surface soil, especially at the edges of these 
niter areas, has a very high nitrogen-fixing capacity. The view is again ex¬ 
pressed that within this area the nitrates are formed in situ through bacte¬ 
riological agencies. 

[Phosphorus combinations and soil potassium] (Ohio Sta. Bui. 846 (1920), 
pp. XXII , XXIII ).—Studies on the influence of soil reaction and cultivation 
upon the organic phosphorus content of soil led to the conclusion that the reac¬ 
tion of the soil is practically without influence upon the proportion of the total 
phosphorus which is present in organic form. The organic phosphorus com¬ 
pounds of a number of soils, both acid and basic, cultivated and virgin, wore 
apparently quite similar in nature, although there were large variations in the 
actual amounts present In various soils. The results showed that cultivation 
and cropping appreciably decrease the total and the organic phosphorus, and 
in practically the same ratio. It was found that an average of one-third of (ho 
total phosphorus of surface soils and one-fifth of that of subsoils is in organic 
combination. The amounts of organic phosphorus seemed to be closely related 
to the total organic matter and nitrogen content of the soils studied. The 
organic phosphorus did not appear to be of a high order of availability. 

Studies with oats on the influence of fertilizers on the availability of rock 
phosphate showed that the phosphorus content of the oat plant; where rock 
phosphate was applied, was considerably in excess of that of the crop grown 
on soil not treated with rock phosphate. The most decided indication was 
obtained from the oats sampled eight weeks after seeding. The percentage of 
phosphorus at this time was more than twice that of the mature crop. The yield 
of the oat crop studied was increased by rock phosphate. While the addition 
of other fertilizers produced a further increased yield with a larger removal of 
phosphorus, no very definite indications that the fertilizer treatment on indi¬ 
vidual plats affected the availability of the rock phosphate were obtained; 

Studies on the potassium supply of the soil showed that the effect of treat¬ 
ment with fertilizers and lime on the soluble potassium content is apparently 
clue to the larger removal of potassium by crops where conditions are more 
favorable to crop growth, rather than to the direct action of the additions on 
the potassium-bearing minerals of the soil. 
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[Experiments on maintenance of soli, fertility] (Ohio Sta. Bui. 344 (1920) t 
PP- m-<256, 276-287, $0®~3U, 682-340, 367-872, 374-384, 396-402, 419-uC451^ 
456, 468, 469 , jigs. 5).—Data on the results of experiments at the nine county 
experiment farms are reported. 

For the Miami Comity Experiment Farm R. 11. Barker reports that in six 
rotations carried through a period of 10 years acid phosphate used at the rate 
of 200 lbs. per acre for each crop has added 8 bu. to the yield of corn, and the 
same quantity of acid phosphate reinforced with 50 lbs. of potassium chloric! 
has added nearly 13 bu. The -same amount of acid phosphate lias increased 
the yield of wheat from 11 to 2,2 bu. where the wheat has followed oats or corn, 
and from 11 to 27 bu. where the wheat has followed soy beans. 

The results of four rotations: being conducted on the Paulding County Ex¬ 
periment farm, reported and discussed by H. XL Hoyt, are too irregular to 
justify any but general conclusions, but are taken to indicate that the soil of 
the farm is not more deficient in one of the principal elements of fertility than 
in another, and that profitable increases are to be obtained only through an 
increase of ail three of the main fertility ingredients. The slow-acting phos¬ 
phates such as raw rock and bone meal seem to have given better results than 
acid phosphate. Lime appears to have been detrimental. “ Taken as a whole, 
the experiment would seem to encourage the use on sugar beets of a complete 
fertilizer of much higher grade than any ready-mixed fertilizer ordinarily 
found on the market.” 

The results of four experiments with fertilizers, lime, and manure on crops 
grown in rotation on the Clermont County Experiment Farm, reported and 
discussed by H. W. Rogers, show that drainage, lime, phosphorus, potassium, 
and nitrogen are necessary on the impoverished soil of this farm. It was 
found that when all these ameliorants were employed, using manure as the 
carrier of nitrogen and phosphorus, the cost of. the lixne and phosphorus and 
nearly half that of the drainage was recovered in a single 4-year period. 

Data on the results from two rotations in progress on the Hamilton County 
Experiment Farm, reported by Rogers, are taken to indicate that a much, 
larger use of phosphorus and potassium is justified on Hamilton County crops 
and that manure and clover should be depended upon as the chief sources of 
nitrogen. 

Soil-fertility studies, by C. R Thorne, with field crops on the Washington 
County Experiment Farm, indicate the importance of careful saving and mod¬ 
erate use of manure, supplemented by acid phosphate and powdered limestone on 
land that can. not be reached with the manure. Data on the use of fertilizers and 
manure on truck crops are reported by Thorne, no conclusions being drawn. 

Data on the use of fertilizers and soil amendments on a 4-year rotation of 
corn, oats, wheat, and clover being conducted on the Trumbull County Experi¬ 
ment Farm, and on the use of fertilizers and manure on three crop rotations 
and on truck crops on the Mahoning County Experiment Farm, are reported 
and discussed by J. P. Markley, no conclusions being drawn. 

Data on the use of fertilizers in a 5-year rotation at the Belmont County 
Experiment Farm, reported by C. W. Montgomery, are taken to indicate that 
phosphorus and lime are the most important constituents of a fertilizer for 
this soil. 

The progress results of two experiments with fertilizers and manure on a 
4-year rotation on the Madison County Experiment Farm are reported and 
discussed by Thorne, no conclusions being drawn. 

Comparison of peanut meal, cottonseed meal, velvet bean meal, am® 
iiionium sulphate, and nitrate of soda as fertilizers for corn and cotton, 
E, F. Cauthen (Alabama Col. Bta. Bui . 215 (1921), pp. 8-8). — This is substan- 
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tially a reprint of the results reported in Bulletin 208 of the station (E. S. R., 
43, p. 135), to which has been added the result of the 1920 test on cotton. These 
results give average efficiencies for both crops of 80 for cottonseed meal, 87 for 
peanut meal, and 54. for velvet bean meal, as compared with sodium nitrate. 

Manufacture of synthetic ammonia at Oppau, Germany, I-J3I {Tech. 
Moderne , 1920 , Nov., pp. 449-460; also in Chem . and Metall. Engin24 {1921), 
Nos . 7, pp. 305-808; 8 , pp, 347-350; 9, pp. 391-394, figs. 22).— -The processes and 
apparatus used at this plant in the manufacture of synthetic ammonia and other 
nitrogenous compounds for use as fertilizers are described. 

In this process water gas is mixed with producer gas in convenient propor¬ 
tions, steam is added to the mixture, and the whole is passed over a catalyzer 
at a temperature between 400 and 500° C. The carbon monoxid and steam 
react, producing hydrogen and carbon dioxid. The carbon dioxid is dissolved 
in water under pressure and the remaining gaseous mixture is freed from 
harmful traces of carbon dioxid and carbon monoxid by passing it through 
solutions of caustic soda and ammoniaeal copper formate. 

The resulting gaseous mixture contains about 8 volumes of hydrogen per 
volume of nitrogen. It is subjected under pressure of 200 kg. and at a tem¬ 
perature of about 500° to the action of a second catalyzer, producing a little 
ammonia, which is immediately absorbed by water. Fresh amounts of gases 
are added to the remaining gases, which do not combine during this operation, 
and the whole is passed again through the catalyzer. 

The ammonia obtained by the distillation of the solution may then be 
oxidized by catalysis, combined with nitric acid thus formed to give ammo-' 
nium nitrate, used for the production of ammonium chloric! by the Solvay 
process or used for the production of ammonium sulphate by reaction with 
gypsum in the presence of carbon dioxid. 

At this plant different fertilizers are manufactured, such as ammonium 
nitrate, ammonium potassium nitrate, and a mixture of ammonium nitrate 
and potassium ehiorid. 

I, Potash shales of Illinois. II, Geology, distribution, and occurrence 
in Union County. HI, Finely ground shale as a source of potassium for 
soil improvement, S. W. Pare, M. M. Austin, F. Kbey, and R. Stewart {Illi¬ 
nois Eta. Bui . 232 {1921), pp. 225-252 , figs. 7).—This bulletin consists of three 
parts and was prepared jointly by the University of Illinois, the Illinois Geo¬ 
logical Survey, and the Illinois Experiment Station. 

Part 1 presents a brief account of studies of the potash-bearing qualities of 
certain Illinois oil shales. It was found that shales occur in at least two locali¬ 
ties in the State which contain 5 per cent or more of potash. It is noted that 
shale outcropping near Jonesboro, in Union County, which contains 5 per cent 
of potash, would be suitable for use in the manufacture of Portland cement. 
By applying the known methods of potash recovery in cement manufacture, it 
is estimated that a yield of 5.3 lbs. of potash, valued at from 70 to SO cts. per 
barrel of cement, could be obtained. The southern Illinois shale contains free 
oil, bituminous matter, pyrite, undeeomposed potassium-bearing felclspathic 
rock, and potassium-bearing material of the nature of glauconite. Shale from 
Dixon, Lee Co., contains 5.8 per cent of potash, which is held for the most 
part in a more stable condition than that in the southern Illinois shale. Ex¬ 
traction of the potassium from shale of. either the southern Illinois or the 
Dixon type by means of solid or liquid reagents would seem to he imprac¬ 
ticable because of the cost of leaching and recovering potash from material 
where it is present in such small amounts. The plant availability of the 
potash hi the southern Illinois shale is probably characteristic of all the 



1921] 


SOILS—FERTILIZERS. 


121 


material of this type outcropping in that locality. That part of the potassium 
in the southern Illinois shale which is soluble in sulphuric acid is shown to 
be in a combination of the glauconite type. In southern Illinois shale having 
a potash content of 5 per cent in the raw condition or 5.6 per cent %vhen ignited, 
62 per cent, of the total potash is glauconitic in character and is available 
as plant food. 

Part 2 gives data on the geology, location, occurrence, and distribution of 
the potash-bearing shales of Union County. 

I ai t o reports preliminary studies on the availability of finely ground shale 
as a source of potassium for soil improvement. These included a series of 
gieenhouse pot cultures with wheat, oats, clover, corn, rape, and. buckwheat, 
using peaty soil treated with finely ground leucite, kainit, alunite, and ignited 
alunite. It was found that the potassium in the shale can be used directly 
by crops in pot cultures under greenhouse conditions, and the results are 
considered to warrant more extended investigations, particularly in the field. 

American potash equal to German potash salts as fertilizer (Indiana Sia. 
Rpi. 1920 , p. 36). It has been found that most American potash salts are equally 
as good, for fertilizer as German potash salts. A borax test showed that even, 
small amounts of borax in fertilizers drilled in the row with corn injured the 
crop. On the other hand, 16 lbs. of anhydrous borax per acre in broadcast 
fertilizer did no appreciable harm. 

The American potash industry and its problems, J. E. Teeple (Jour, 
Indus, and Engin . Chem13 (1921), No. 3, pp. 249-252). —A description of the 
. problems encountered in the production of Searles Lake potash is given, to¬ 
gether with the methods arrived at in their solution. 

Bat guano and its fertilizing value, W. A. Albsecht (Missouri St a. Bui. 
180 (1921), pp. 15, figs. 7).—A brief study of bat guano and tests of its fertiliz¬ 
ing value are reported, special attention being paid to guano from caves in 
Missouri. 

Analysis of guano from Missouri caves showed that the nitrogen content 
varies from 0.31 to 10.44 per cent, phosphoric acid from 2.5 to 7.9 per cent, and 
the potash from 0.36 to 1.9 per cent. Its moisture content is usually high, often 
approaching 50 per cent. 

Ammonificatlon tests showed that the fresher bat guano produced ammonia in 
amounts equal to that of tankage. Even greater amounts of nitrates were 
produced. Guano was not the equal of dried blood in ammonia and nitrate pro¬ 
duction. 

Pot culture experiments with oats showed that bat guano gave results su¬ 
perior to those given by dried blood, tankage, and ammonium sulphate. Guano 
also gave better results than ammonium sulphate in field experiments with 
oats. Brief recommendations for the use of guano are given. 

The influence of marine fertilizers on the shores of the Gulf of Morbi- 
ban, A. Choveatjx (Ann. G4ogr 29 (1920), No. 162, pp. 417-425, fig. 1). — -A 
brief description is given of the use of natural fertilizers of marine origin, in¬ 
cluding marls, marine algae, and organic and mineral mixtures, by the in¬ 
habitants of the islands in the Gulf of Morbihan in western France. 

Fertilizer production and natural fertilizers in the Union, G. F. Jtjritz 
(So. African Jour. Indus., 3 (1920), Nos. 6 , pp. 495-509; 7, pp, 618-626). —The 
results of a survey and investigation of some of the waste and raw materials in 
the Union of South Africa, capable of conversion into fertilizers, are reported. 

The materials investigated included abbatoir offal, refuse from fisheries, tan¬ 
neries, military camps, and hospitals, mining compounds, bones, and rock 
phosphates, various plant products, and sugar-factory waste. In conclusion, it 
that of all the sources of fertilizers in the Union, none is funda- 
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mentally more important tiian those which can supply soil and plant with phos- 
phatic material. It is pointed out, however, that phosphate rock can not bene¬ 
fit the growing crop to any appreciable extent until several years after appli¬ 
cation. 

One of the chief potential sources of potash in South Africa is said to be the 
wool industry. Potash in the carbonate form is present in Karroo ash and in 
plant ashes generally, but can not be safely used on soils having a tendency to 
become alkaline. 

Inspection of commercial fertilisers for 1920, H. R. Keaybill, T. O. 
Smith, and G. P. Spaeth (New Hampshire 8ta. Bui. 196- {1920), pp. 15).—-This 
bulletin contains the results of actual and guarantied analyses of samples of 100 
brands of fertilizers and fertilizer materials collected for inspection in New 
Hampshire during 1920. Of the samples analyzed, 22 per cent showed a de¬ 
ficiency of 0.2 per cent or more in one or more of the main plant nutrients. 

AGEICULTURAL BOTANY. 

Sfurfevant’s notes on edible plants, edited by U. P. Hedrick (New York 
State Sta. Bpt. 1919, pt . 2, pp. VII -{- 686 , pi. 1). — Descriptive notes are given of 
nearly 3,000 species of edible plants in which their original habitats, geo¬ 
graphical distribution, variation under cultivation, and uses are indicated. The 
arrangement is alphabetical by genera and species,, and for many, common 
English and vernacular names are given. The book is based on voluminous 
manuscripts and notes that have been in possession of the station since 1SS7, 
when Dr. Sturtevant ceased to be director. 

The North American species of Pennisetnm, A. Chase (U. 8. Natl, Mm., 
Cmtrib. U. 8. Natl. Herbarium, 22 (1921), pt. 4, pp. X+209-23&, figs. 14 ). —A 
revision is given of 14 species of Pennisetnm which occur in North America, only 
one of which is indigenous in the southern United States. 

The progress of mendeiism, W. Bateson ( Nature [London}, 104 (1919), 
No. 2610, pp. 214-216). —In a review of recent research and discussion, it is 
pointed out that much of the new work on genetics is in the incipient stage and 
that much wider tests than those yet made are needed. Among the objects of 
attack the most important is the question at what point of time segregation oc¬ 
curs. In examples cited, segregation is supposed not to' antedate the constitu¬ 
tion of the sexual organs. Particulars cited emphasize the suggestion that, con¬ 
sidered as genetic mechanisms, plants may be fund amen tally distinct from ani¬ 
mals, which suggestion is already presented by the contrast between their modes 
of growth. 

Though sex behaves in so many ways as a Mendelian allelomorph, showing 
frequent phenomena of linkage, it is considered remarkable that no case of 
crossing over in respect of these linkages has yet been established. Many com¬ 
plex cases of interaction between factors have been successfully analyzed. The 
balance of evidence perhaps suggests that many factors can, and. on occasion do, 
break up (as a sex factor almost certainly does), some commonly, others ex¬ 
ceptionally, while others* again, seem to maintain their individuality unim¬ 
paired indefinitely. , As bearing on evolutionary theory, the new work leaves us 
still without any uncontrovertible example of coderivatives from a single an¬ 
cestral origin producing sterile offspring when intercrossed. 

The present position of the mutation theory, H. be Vries ( Nature [ Lon¬ 
don}, 104 (1919), No. 2610 , pp. 213, 214). —This is a synthetic review dealing 
with views and tendencies with regard to the appearance, propagation, and 
establishment of new characters in both animals and plants. 
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Since the publication of the author’s book on the mutation theory, numerous 
instances of mutation have been observed in both animals and plants; It is now 
generally conceded by mutationists that the initial change takes place in the 
production of the sexual cells before fecundation* Prom this conception it fol¬ 
lows that the chance of two similarly mutated cells to meet one another in this 
process must be very small, whereas ordinarily the mutated cells will combine 
with normal ones.' This must produce half mutants, and these may, in ordinary 
cases at least, split off the full mutants after the same rules which Mendel dis¬ 
covered for his hybrids. Sometimes the - half mutants will he distinct from 
their ancestors, as in (Brothera lamarcJciana rubrinervis and erytforina, and, 
therefore, will easily be discovered. In other instances external differences may 
be absent, and only the unexpected production of a new type in about 20 to 25 
per cent or more of the individuals will betray the internal change. This ex¬ 
plains the mass mutations discovered by Bartlett. Such an indirect way of 
producing mutations by means of two successive steps seems to be very common 
in nature, and will probably afterwards prove to be the general rule. The broad 
arguments for the mutation theory are continually increasing in number, 
whereas the criticisms are more and more directed against special cases. They 
are concerned with the possibility of experimental proof and with the fitness of 
the material for further studies, but are not expected to invalidate the theory 
as such. 

Plant distribution around salt marshes in relation to soil acidity* E. T. 
Wherry (Ecology, 1 (1920), No. 1, pp. 42-48). — As a result of determinations of 
soil acidity and alkalinity made upon plants growing under the widest possible 
range of physical and climatic conditions, the author has found abundant evi¬ 
dence that the acidity of the soil is closely connected with, the distribution of 
native plants; An account of a few observations is presented here to illustrate 
the possibilities of this method in throwing light on the significance of peculiar 
types of plant distribution. The measurement of the actual soil acidities and 
alkalinities connected with certain species of plants, which is all that is at¬ 
tempted here, is deemed but one step in the working out of the problem of why 
a given plant grows in a certain place, but the results presented are intended to 
show the considerable, if not fundamental, importance of this often neglected 
step. 

Floral and extra-flora! nectaries, H. Bohmker (Bat. Gentbl, Belliefte, 83 
(1917), 1. AltNo. 2-8, pp. 169-247). —This is a detailed account of nectaries in 
a large number of monocotyledons and dicotyledons, with bibliography and sum¬ 
mation of facts regarding anatomy and physiology and products or contents 
of nectaries. 

Vi Yipary in grasses, W. Kixzel ( Zt&cfor. Pftcmasenkrank., 26' (1916), No. 5, pp. 
285-291). —This is an account with brief discussion of work left unfinished in 
1915 on viviparousness in grasses and its relation to other disturbances of 
normal seed development. 

Seasonal changes in the chemical composition of apple spurs, H. XX 
Hooker, jr. ( Missouri Sta. Research Bui 40 (1920), pp. 3-51, figs. 2-8). —The 
author reports on investigations of apple spurs, with leaves, flowers, or fruit 
removed, collected at six different times during the year, their chemical com¬ 
position being studied in relation to their physiological condition. Three' types 
of spurs were investigated, those that blossomed and bore fruit; spurs that 
did'not blossom, but which developed fruit buds; and barren spurs that 
neither blossomed nor developed fruit' buds. Determinations were made of 
the dry weight, ash,. titratable acidity, potassium, phosphorus, total nitrogen. 
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reducing and nonreducing sugars, starch, total polysaccharide, and hydrogen- 
ion concentration. 

It was found that the seasonal changes in most of the constituents examined 
were distinct and characteristic of the condition of the spur as to its bearing, 
nonhearing, or barren quality. In general, the bearing and sterile spurs showed 
extreme values, while the nonbearing spurs assumed an intermediate position. 

The conditions characteristic of the bearing and nonbearing spurs of the 
same tree were found to be practically identical with the conditions of spurs 
from different trees in bearing and in the off year, respectively. Spurs from 
barren trees were characteristically distinct from the two types of spurs from 
productive trees. For most constituents the spurs were found to pass through 
one period of maximum content and one of minimum content during the course 
of the year. In the case of starch and titratable acidity there were found two 
maxima and two minima, the maxima of one coming at practically the same 
time as the minima of the. other. Carbohydrate consumption and acidity were 
found to be correlated. 

Conditions leading to high starch and low nitrogen content at the time of 
fruit-bud differentiation were found essential for productivity. Fruit-bearing 
spurs that developed leaf buds had a low starch and a high nitrogen content, 
and barren spurs a low starch and low nitrogen content. The starch-nitrogen 
ratio is considered more indicative than the total carbohydrate ratio. 

There was found during the late summer and fall a steady increase in the 
phosphorus and nitrogen content of spurs with fruit buds. The absence of this 
feature in barren spurs is said to suggest a necessity for phosphorus and nitro¬ 
gen storage, making possible the marked increase in these elements that is 
peculiar to bearing spurs in the spring. 

Growth and sap concentration, H. S. Reed (Jour. Agr. Research [IT. $.], 21 
(1921), No. 1, pp. 81-98, figs. 7).—In a contribution from the Citrus Experiment 
Station, Riverside, Calif., the author gives an account of investigations on the 
comparative concentration of sap as related to the growth rate of young wal¬ 
nut, apricot, and orange trees. The growth and sap concentration of young 
trees was found to vary in opposite directions; that is, rapid growth was asso¬ 
ciated with a generally lower concentration of sap in the shoot, while slower 
growth was accompanied by higher concentration of sap. There was found 
to be a gradual increase in sap concentration as the season advanced. In apri¬ 
cot trees the concentration continued to increase for some time after active 
growth had ceased. 

Of several environmental factors measured, soil moisture was the only one 
found to have an obvious effect upon sap concentration. The addition of 
water to the soil usually diminished the. concentration of the plant sap. The 
sap concentration of shoots on heavily pruned trees was lower than that of 
shoots on trees not primed, because of the more rapid growth of the former. 

A greater concentration of sap was found in the apical portion of the stems 
than in the basal regions, and the concentration of sap in stems showed a 
greater tendency to fluctuate than that in the leaves. Generally, lower concen¬ 
trations of sap in the shoot appeared to be associated with abundant water in¬ 
take and rapid vegetative growth. Higher concentrations were associated with 
slow growth and fruit-hud formation. 

The results of this investigation are said to indicate that the practice of 
summer pruning fruit trees is not only unnecessary but may be detrimental. 

The magnitudes and variations of osmotic values, G. Blum ( Bot . OenfM 
Bei'hefie , 38 (1917), 1. AM.. No. 2-8, pp. 389-445). —Extensive data are detailed 
with discussion as obtained from a study of osmotic behavior in Hellehorus 
’• foetidus. TJrtioa dioica. Faaus silvatiea. Sedum acre, and Pun,aria ’h/unrcmMrip.a. 
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Comparative utilization of the mineral constituents in the cotyledons of 
bean seedlings grown in soil and in distilled water, G. D. Buckner (Jour. 
Agr. Research [U. &], 20 (1921), No. 11, pp. 875-880).— In a contribution from 
the Kentucky Experiment Station the author describes an experiment under¬ 
taken with a view to comparing the degree of utilization of the total ash and 
the elements calcium, magnesium, and phosphorus in the cotyledons of bean 
seedlings grown in distilled water and in garden soil. This investigation was 
in continuation of work previously noted (E. S. XI., 34, p. 427). It was found 
that when beans were grown in soil a notably larger amount of reserve ma¬ 
terial was translocated from the cotyledons than when they were grown in 
distilled water. In both cases a smaller proportion of calcium was trans¬ 
located than of phosphorus or magnesium. 

Heat production by germinating seed, E. Leick (Rot. OentU., Beihefte , S3 
(1917), 1 . AM., No. 2-8, pp. 309-838) . — Data are given in tabular form regard¬ 
ing the heat developed during the germination of different seeds. 

A study of the photosynthesis of sugar cane, G. G. Yap QPhilippine Agr., 
8 (1920), No. 8-9, pp. 269-276). —This work deals principally with the amount of 
carbon dioxid which the leaf absorbs from the air during photosynthesis. The 
method employed is that involving the measurement of the amount of carbon 
dioxid absorbed by the leaf. The results of the studies are tabulated with 
discussion. 

- It was found that the rate of photosynthesis decreases from 10 a. m. to 4 
p. m., with maximum activity from 8 to 10 a. m. Very young leaves were found 
to be most active, the activity decreasing with age. The rate of respiration 
appeared to be less than one-half that of photosynthesis. High light intensity 
probably had an indirect relation to the rate of photosynthesis, tending to 
decrease this activity. The rolling of the tips of the leaves appeared to be 
associated with the decrease in the rate of photosynthesis. 

Carbon monoxM a respiration product of Nereocystis lnetkeana, S. C. 
Langdon and W. R. Gailey (Bot, Gas., 70 (1920), No. 3 , pp. 280-289, jigs. 3).— 
The work here dealt with at greater length than in a recent note (E. S. R., 
44, p, 28) is said to have confirmed the conclusions of Langdon, as previously 
noted (E. S. R., 26, p. 804*), regarding the existence of a percentage of carbon 
monoxid in the gas contained in the pneumatocyst of the Pacific Coast kelp 
N. luetJceana. 

The substance of the kelp when ground and permitted to undergo autolysis 
and decay does not form carbon monoxid by enzym action or fermentation 
process, although living plants, in which the gas normally present within the 
floater is replaced by air, form several per cent of carbon monoxid within a 
few days. Gas obtained from the cavities of various other plants failed to 
show a similar occurrence of free, carbon monoxid. 

Gas injury to plants, P. Sorauer ( Ztschr. Pftansenkranl:., 26 (1916), No. 
3-4, pp. 129-188, pi 1 , figs. 5). —Flow r ers after opening were checked by contact 
with illuminating gas and often altered as to coloration. Unopened flowers 
seldom developed further. Leaves fell or wilted with yellowing and drying 
from the tip or edge inward, or spotting. More axial portions of the plants 
showed a considerable variety of changes, some of which are detailed as are 
those in the roots. 

The study here noted leads to the general conclusion that the consequences 
of poisoning by illuminating gas are symptoms indicating suffocation from lack 
of oxygen and accumulation of water in the lower axis with deprivation of 
water in the higher portions. 
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FIELD CHOPS. 

[Report of field crops work at Holly Springs, Miss., Substation, 1915“ 
1920], C. T, Ames (Mississippi St a. Bui. 198 (1920), pp. 1, 4-21, figs . 2) 
Variety tests of cotton on kill and valley land, com, and sweet potatoes: cotton 
spacing experiments; fertilizer trials with cotton, corn, and legumes; and lime 
tests with corn, oats and vetch, and eowpeas, conducted during the period 1915- 
1920 are described; and information presented on the culture of Bermuda grass 
pasture, sweet potatoes, crimson clover, bur clover, velvet beans, and alfalfa. 
Earlier work with field crops at this station has been noted (E. S. R, 32, p. 526). 

The results of cotton variety tests during' the period commend Cleveland 
strains, Wannamaker-Cleveland, Miller, Cleveland Big Boll, and Triumph for 
Mil land, and Wannamaker-Cleveland, strains of Trice and Express, Webber 49, 
and Sunflower for valley land. The average results of five years’ spacing tests 
indicate that, on land which with the addition of fertilizer will average three- 
quarters of a bale per acre, cotton should be planted in 3.5-ft. rows and 
thinned to 10 or 12 in. On less productive land, 3-ft. rows and closer spacing 
are suggested. From the tabulated results of 13 years’ fertilizer tests with 
cotton, it is concluded that the use of both nitrogen and phosphorus are bene¬ 
ficial, with applications of 200 lbs. of cottonseed meal and 200 lbs. of acid 
phosphate per acre giving the best results. 

Work with corn has been noted from another source (E. S. R., 45, p. 37). 

Triumph, Porto Rican Yam, and Nancy Hall, with four-year average acre 
yields of 294, 281, and 240 bu. } respectively, headed the sweet potato varieties. 

[Meld crops work on county experiment farms in Ohio in 1918 and 
1919], 0. W. Montgomery et ax. (Ohio Sta . Bui . 844 (1920), pp . 237 , 238, 256- 
258, 270 , 271, 273 , 274. 287-289, 298, 299, 814-317 , 327, 328, 841-343, 355-357, 
873, 874, 385, 4-03-406, 441-443, 437, 458, 470, 471 , 475, 477, 478, fig. 1).— The 
continuation of work with field crops on experiment farms located in Miami, 
Paulding, Clermont, Hamilton, Washington, Trumbull, Mahoning, Belmont, and 
Madison Counties is reported along the same general lines as noted heretofore 
(E. S. R., 39, p. 737). The experiments comprised rotation tests, including corn, 
oats, wheat, clover, soy beans, sugar beets, potatoes, and tobacco; fertilizer, 
in a miring, and liming tests with the crops in the rotations; fertilizer tests on 
pasture; variety trials with corn, oats, wheat, and soy beans; date and rate 
of seeding tests with wheat; and a comparison of drilling soy beans solid and 
in rows. The data obtained are tabulated and discussed in separate reports for 
each county. Summarized results of all the fertilizer experiments and variety 
tests. are tabulated. The varieties of the different crops outstanding in the 
tests have been noted previously. 

[Report of field crops work in the Virgin. Islands, 192#], L, Smith 
(Virgin Islands Sta. Rpt . 1920, pp. 7-17, 18,19, pis. 2, fig. 1 ).—The continuation 
of work similar to that noted heretofore (E. S. R., 44, p. 882) is reported for 
the'year 1920. 

Work with sugar cane included breeding experiments and trials of seedlings 
and varieties. The average increases given by the best St. Croix varieties over 
Ribbon, the standard, were as follows: S. C. 12/37, 8.4 tons of cane and 2,808 
lbs. of sucrose; S. C. 12/4, 8.4 tons of cane and 1,197 lbs. of sucrose; and S. C. 
14/98, 5.4 tons of cane and 1,365 lbs, of sucrose. Other seedlings outstanding 
included S. C. 13/13, B„ 3412, B. 16536, B. 4596, B. 6388, and B. H. 10/12. 

Only 180 acres of cotton were planted on the island of St. Croix in 1920 and 
the yields averaged only about 600 lbs. of seed cotton per acre. The lint of 
St. Croix Sea Island cotton brought from $1.80 to $2 per lb. in the Liverpool 
markets. The largest yield obtained in plat tests was at the rate nf 4 Am m* 
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of seed cotton per acre, individual plants giving over 2 lbs. of seed cotton each. 
The lint length of this variety was If in. 

Corn experiments on ear-to-row improvement and hybridization are briefly 
noted. 

Sweet potatoes manured at the rate of 20 tons per acre produced only one- 
half the yield of those grown on nnmanured plats. 

In tests of legumes for various purposes, velvet and Lyon beans were best 
for green-manuring purposes, Black Venezuelan for seed, and Longfellow Six 
Weeks and Madagascar for string beans. Notes on Napier grass, Guatemala 
grass, and castor bean selections are also given. 

Pasture plants and pastures of New Zealand, F. W. Hxlgenboee (Auckland 
and London: Whitconibe & Tombs, Ltd., 19IS, pp. 96, figs. 36).—A practical 
handbook, designed for farmers and students of New Zealand, comprising 


descriptions of the botanical and agricultural characters of common pasture 
grasses, weed grasses, native grasses, clovers, and other pasture plants, with 
artificial keys for the identification of grasses and cloverlike plants. Pasture 
management and improvement are treated at some length, and grass mixtures 
are suggested for various purposes and soil types. 

Lodging of small grain (Ohio Sta. Bui . 846 (1920), pp. XX, XXI).—Mois¬ 
ture determinations made on the stems of plants grown in the greenhouse in¬ 
dicated that the points just above the nodes are the weak spots. However, 
determinations of breaking strength made on plants soon after the first ap¬ 
pearance of the heads, while the stems and leaves were both green, showed 
that at that stage of growth the breaking of the stem occurs almost always 
below the nodes, indicating that even though the weak points in the culms 
are immediately above the nodes, the support offered by the green leaf sheath 
is such as to render that part of the stem stronger than the part just below 
the nodes. As the plants approach maturity and the leaves begin to dry and 
the sheath begins to loosen its hold around the stem, the stems then almost 
invariably break above the nodes. 

Investigations of spontaneous combustion of hay, G. Latjpper (Landio. 
Jahrb. Schweiz, 34 (1920), No. 1, pp. 1-54, 5; dbs . m Jour. Min. Agr. [Lon¬ 

don], 27 (1921), No. 12, pp. 1163, 1164 ).—The author presents an exhaustive 
account of earlier work and current investigations concerning the firing of 
haystacks and discusses in detail the chemical reactions involved in spon¬ 
taneous combustion. From the results of recent researches, the probable causes 
of firing of haystacks may be stated as follows: 

Four successive phases may be distinguished in the heating of haystacks. 
In the first phase, the hay sweats and generally reaches a temperature of 50° 
0. (122° F.) within two clays. The second phase is characterized by increased 
sweating, and much vapor, accompanied by an aromatic odor, is given off. 
The hay turns light brown in color and reaches a temperature of 70° in about 
a week. In the third stage the temperature rises to 90°, being accompanied 
by much vapor and a pungent odor, and resulting in a dark brown hay. The 
duration of this phase may run from two to three weeks. The fourth phase, 
a very dangerous period, culminates in combustion. The temperature from 90° 
to ignition may be reached in two hours. The phase consists of a damp dis¬ 
tillation followed by dry distillation, gases are exhaled, a pungent and slightly 
burning odor may be detected, and the hay rapidly carbonizes. Hay reaching 
this phase without eventually firing has a black-brown or black color, and has 
lost most of its nutritive value. 

The first and second phases are considered desirable in hay making. The 
heating in the first phase is due to the respiratory activity of the plant cells, 
while that in the second phase is variously attributed to bacterial action, fer- 



128 


EXPERIMENT STATION RECORD. 


[Vol. 45 


ment activity, and the catalytic action of combinations of iron and manganese. 
Portlier research appears to be necessary to determine the exact cause of this 
heating, with the view of preventing the onset of the third and fourth phases. 
The rise of temperature in these latter phases is the result of causes entirely 
chemical in origin. 

Heating in the stack is. most liable to occur with young grasses containing a 
large proportion of water-soluble material. Likewise in heating, the losses 
fall on the water-soluble material, that part of the hay of the best feeding 
value. 

Particular points to be derived from the researches are as follows: The 
better the quality of forage used, the more care will be required in curing the 
hay and building the stack in order to avoid excessive heating. The heating 
of the stack is dependent on the amount of water-soluble material present 
as well as on the presence of moisture. Rain-washed hay, even when obtained 
under unfavorable conditions, rarely overheats in the stack. The chief aim 
should be to cure the hay at the lowest possible temperature to avoid loss of 
nutritive value in the resulting product. The temperature of the stack will 
indicate the possibility of overheating and the need of precautionary measures. 
The warning point is 70°, and a temperature of 90° marks the critical point 
and indicates immediate precautionary measures. A temperature of 110° 
indicates the explosive point; opening of the stack at this stage will probably 
lead to immediate firing. Where the hay has been obtained in good condition 
the principal aim in stack building and in the prevention of overheating should 
be consolidation and not ventilation. 

Handbook of legume culture, 0. Frtjwirth ( Handluch des Eulsenfriichter - 
lanes. Berlin: Paul Parey, 1921, 8. ed., rev. and enlpp. VIII+281, figs. 75).— 
A revised edition of a work noted previously (E. S. R., 32, p. 432). 

Effect of time of irrigation on kernel development of barley, H. Y. Har¬ 
lan and S. xInthgny (Jour. Ayr. Research [U. &.], 21 (1921), No. 1 , pp. 29~45, 
figs. 20 ).—Studies of the effect of time of irrigation on kernel development of 
barley, made cooperatively at the Aberdeen, Idaho, Substation, by the Office 
of Cereal Investigations, of the U. S. Department of Agriculture, and the 
Idaho Experiment Station, are reported, supplementing other work on the 
kernel development of barley at this substation, noted (E. S. R., 43, p. 826). 
The average length, lateral and dorsoventral diameters, and percentage and 
weight per kernel of dry matter, water, nitrogen, and ash in kernels of Haim- 
chen barley sampled at 24-hour intervals from eight plats variously irrigated 
are included in tabular and graphic form and discussed. 

Deposit of dry matter in the kernel continued until very near the point of 
absolute ripeness. The plants were able to utilize water up to the date of full 
maturity. Late irrigation resulted in a greater activity and a later maturity. 
Deficiency of water, even after the spikes were losing their color, resulted in a 
checking of the deposit of dry matter. “A deficiency of water earlier in the 
development of the kernel probably determines the size of the kernel, even 
before the rate of deposit of dry matter is checked.” 

Corn experiments, H. B. Brown (Mississippi Sta. Bui. 197 (1921), pp. 8-20, 
figs. 8 ).—The present bulletin presents data secured in corn experiments at the 
College Station since 1915 along the same lines as and supplementing work 
noted, previously (E. S. R., 33, p. 34). Cultural practices for the eastern and 
central parts of the State are recommended, together with notes on corn 
breeding. 

Vardanian, Jones Prolific, Tennessee Red Cob, and Cockes Prolific ranked 
highest in variety tests during five or more years. Selections of Paymaster, 
Tennessee Red Cob, and Mosby were outstanding in 1319 and 1920 tests, while 
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early northern varieties, such as Johnson County 'White and Champion Early 
White, produced much damaged and rotten corn and ranked low in yield. The 
planting of early varieties is discouraged by the station. Large, vigorous- 
growing varieties, such as Tennessee Red Cob or Cockes Prolific, appeared to 
do best on infertile hill land. Laguna, Mexican June, Cockes Prolific, and 
Goliad are recommended for late planting. 

Results of eight years’ work with about 25 varieties in different combinations 
of hybrids showed that although the hybrid seed usually produced plants 
yielding better than those from either parent, the gain did not pay for the 
extra cost of producing the hybrid seed. Selfed corn exhibited marked reduc¬ 
tion in vigor the first generation after selling, and as a rule yielded less than 
one-half as much as the original open-pollinated strain. Varieties sustaining 
inbreeding best were usually those yielding well in other tests. 

In tests of nitrogenous fertilizers in 1919, corn receiving cyanamid and am¬ 
monium nitrate averaged 3S.9 and 44.1 bu. per acre, respectively, as com¬ 
pared with 33.3 bu. from the unfertilized check. In 1920, 100-lb. applications of 
cyanamid, ammonium nitrate, and nitrate of soda made average gains of 9.3, 
14.2, and 10.6 bu. per acre, respectively, over the check, and 200-lb. applications 
of the same fertilizers made gains of 6.9, 14.4, and 15.2 bu., respectively. 
Treatment of 20 varieties with 200 lbs. of nitrate of soda returned an average 
yield of 55.8 bn. per acre, as compared with 45.7 bu. from the untreated plats, a 
net gain of $2 per acre from the use of the fertilizer being recorded. 

Corn variety tests, 191B-1920, [at] Delta [Miss.] Branch Station, W. E. 
Ayres (Mississippi Sta. Bui. 198 (1921), pp. 3-7 ).—From the results of tests con¬ 
ducted from 1913 to 1920, inclusive, at the Delta Substation, Ewing Mosby, Wood¬ 
ruff Mosby, Cockes Prolific, Hastings Prolific, and Vardaman are considered 
the best corn varieties for delta conditions. Cockes Prolific led in 1918 and in 
1920 tests planted May 28, -while Ewing Mosby was first in 1919 and in the 1920 
tests planted July 2. 

Corn in Missouri.—I, Corn varieties and their improvement, L. J. Stad- 
.lee and C. A. Helm (Missouri Sta. Bui. 181 (1921), pp. 3-50, figs. 7 ).—Results 
of variety tests of corn for the period 1905 to 1920, inclusive, are reported, 
supplementing those recorded in Bulletin 143 (E, S. R., 36, p. 135). Yields of 
the several varieties for periods of years at the station, outlying fields, and in 
cooperative tests are tabulated and discussed for the several soil types of the 
State. Of the various methods of com improvement, continuous selection of 
seed corn in the field is recommended as most practicable for the farmer. 
Germination tests are advised for the detection of disease even when the 
germinability of the seed is unquestioned. 

The best varieties for the several important agricultural sections of the 
State are listed as follows: Northern upland soils, Reid Yellow T Dent and 
Learning; central upland soils, Boone County White, St. Charles White, and 
Commercial White; southern upland. Commercial White; southeast lowlands, 
St. Charles White; and north and south bottom lands, Boone County White. In 
tests of corn for silage purposes at Columbia, Commercial White, St. Charles 
White, St. Charles Yellow, and Gartner were respectively outstanding in order of 
maturity. 

Shrinkage determinations for various periods in the several sections of the 
State indicate that in northern and central Missouri the shrinkage varies con¬ 
siderably, while in the southern section of the State it is slight in degree and 
varies but little with the variety. 

Cotton growing in south Mississippi, E. B. Ferris (Mississippi Sta. B-uL 
196 (1920), pp. 3-8 ).—Information concerning varieties, cultural practices, and 
fertilizers considered best in the production of cotton in southern Mississippi is 
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presented, together with tabulated results of variety tests at Poplarville from 
1918 to 1920, inclusive, and fertilizer tests at Poplarville and McNeill. 

Trice cotton appears to be the best under average conditions. From results 
of fertilizer tests at both substations, it is held that the use of raw phosphate 
and soft phosphate rock did not pay. Although basic slag was more available 
than these two forms, it was behind acid phosphate in this respect, which in 
moderate amounts with rather small quantities of nitrogen is considered the 
most desirable treatment. 

Cultural experiments with cotton, G. B. Walkee and W. E. Aybes (Missis¬ 
sippi St a. Giro. $5 (1921), pp. [-$]).—Results of spacing tests conducted at the 
Delta Substation are presented with information regarding the culture of cot¬ 
ton under delta conditions. In 1919 and 1920 tests, where cotton was thinned 
from S to 28 in, in the row, 8-in. spacing made the highest yields practicable 
with an average increase of 471 lbs. of seed cotton worth $54 per acre over 
28-in. spacing. The yield decreased consistently with the decrease of stand. In 
all plats where the plants were more than 8 in. apart, plats with two plants 
per hill yielded more than those with only one plant. In summarizing the re¬ 
sults of spacing work at other stations, it is noted that 12-in. spacing gave the 
best results in every series of tests. 

A table of factors, by which the number of bolls on 30 ft. of row may be multi¬ 
plied to obtain the number of pounds of lint per acre, has been noted from 
another source (E. S. R., 44, p. 435). 

Report of cotton experiments at the Holly Springs Branch Experiment 
Station, 1919 and 1920, 0. T. Ames (Mississippi Sta. Bui. 192 (1920), pp. 
3-10). —Results of variety studies on hill and valley land, fertilizer trials, spac¬ 
ing tests, and weather records secured during the years noted are presented, 
together with suggestions for cotton culture on the brown loam soils. Conclu¬ 
sions based on the foregoing are embraced in the material noted on page 120, 

Cotton experiments, 1919 and 1.920, H. B. Bkowjst and C. B. Andebs 
(Mississippi St a. Bui 187 (1920). pp. 32, figs. /,).—The continuation of cotton 
experiments at the station along the same general lines as noted heretofore 
(E. S. R., 42, p. 232) is described for the years indicated. Unfavorable weather 
in the summer of 1919 and the spring of 1920 hindered cotton production, and 
much boll weevil damage was reported throughout the State during both years. 
Cultural methods for eastern and central Mississippi and the results of tests of 
calcium arsenate as a boil weevil poison are outlined briefly. Statistics of the 
cotton acreage and production in the counties of the State in 1918, 1919, and 
1920 are appended. 

Cleveland and Miller are recommended for thin hill land; Trice for rich hill 
land, wilt-free; Express, Trice, and Foster for delta and valley land, wilt-free, 
but with heavy weevil infestation; Cleveland, Express, and Columbia for 
valley land with light wilt infection and light weevil infestation; and Tri-Cook 
and Lewis 63 for heavy wilt infection but few or no weevils. 

In preliminary studies of oil content, a variation of more than 12 gal. of 
oil per ton of seed in 25 strains grown on the same plat was rioted. With but 
few exceptions, the oil content increased as did the length of staple, indicating 
positive correlation, while it decreased with an increase of lint percentage, an 
increase of size of seed, and an increase of nitrogen (ammonia) content, indi¬ 
cating negative'correlations. 

Varieties of cotton 1919 and 1920, and summary of 10 years’ results, 
1911—1920, tat] Delta Branch Station, TV. E.. Aybes ( Mississippi Sta. Giro. 
36 (1921), pp. [4], fig . I).—Data' in this publication show Express to lead in 
10-year average yields with an acre value of seed and lint of $140.72, Foster 
and Wannamaker-Cleveland followed closely, and Cleveland Big Boll, Miller, 
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and Triumph were the poorest producers. Earlier work lias been noted pre¬ 
viously (IQ. S, It., 42, p. 282). 

in 1919 experiments, selections of Cook, Trice, Foster, and Express were 
tirst; in lint, production. The early varieties ranked high in yields, while early 
long-staple cottons led in money value. The average value of the seed and 
lint ot: the three leading varieties was $298.84 per acre, while that of the three 
poorest was but $132.35. In 1920, Foster, Cleveland, and Cook selections and 
Wunnamaker-Cleveland were outstanding, 

A native legume forage for warm and hot climates {Desxaodium leio- 
carpum), O. D. Gimxla (Bol. Min. Agr. [Argentina], 25 {1920), No, 3, pp. 875- 
387, fig. 1).—The author describes the plant and its adaptation, indicates cul¬ 
tural methods, and includes comparative analyses and data regarding the 
feeding value of D. leiocarpum. This plant is said to be particularly adapted 
to warm and hot regions in Argentina where alfalfa and the clovers do not 
flourish. 

liespedeza (Japan clover), S. H. Essary (Tennessee Sia. Bid. 128 (1921), 
pp. 8">2'8, figs . 11). —A general discussion of the principal factors affecting the 
successful production of lespedeza in the State, together with notes on weeds 
and insect pests. Improved varieties developed by the station are described 
and illustrated. It is noted that on the thin gray land at the West Tennessee 
Substation commercial fertilizers did not influence yields appreciably, but a 
marked increase resulted from liming. 

Field peas for Wisconsin, E. J. Delwiche ( Wisconsin Sia. Bui. 829 {1921), 
pp. 24, figs. IT ).—A general discussion of the production and utilization of field 
peas in Wisconsin. The average yields for the period 1908 to 1917, inclusive, 
indicate that the crop pays better per acre than barley, oats, rye, wheat, or 
hay. The best varieties, as indicated in tests, are pedigree strains of Green, 
Scotch, and Marrowfat. . 

Potato improvement by hill selection, G. Stewart (Utah St a. Bui. 176 
(1920), pp. 8-28, figs. 14). —Progeny tests of the power of a strain of potatoes to 
transmit its desirable qualities to succeeding generations are described. From 
1911 to 1913 high and low yielding hills, selected from three potato varieties, 
Bangor, Peerless, and Majestic, were planted in individual progeny rows and 
each hill harvested separately. Bangor and Peerless stocks were discarded in 
1914 on account of inferior yielding power. Similar selections were continued 
from the Majestic variety until 1916, but thereafter only high-yield selections 
were made, with the exception of a few strains developing unusual foliage 
characters. Selection for gametic qualities was sought and somatic factors 
avoided. 

By 1915 the high-yielding strains averaged SOI bu. per acre, as compared 
with 179.3 bu. for unselected. The six-year average (1915-1920) acre yield of 
the selected strain was 60.9 per cent greater and the average size of the tuber 
24.4 per cent greater than those of the unselected stock. After the best tubers 
had been selected for seed, remnant hills and strains gave a yield somewhat 
poorer than unselected stock. Selected strains produced higher acre yields, 
more tubers per hill, larger individual tubers, and a higher percentage of mar¬ 
ketable potatoes than the unselected stock. The germination of the selected 
strain was more rapid, the stand better, the growth thriftier, and diseases less 
apparent than for the unselected potatoes of the same variety. 

Wisconsin rye, R. A. Moore and B. D. Leith (Wisconsin gta. Bui 828 (1921), 
pp. 19, figs . 7).—A general discussion of the practices involved in the produc¬ 
tion of rye in Wisconsin is presented, together with notes on the place of the 
crop in rotations, utilization, and the control of ergot 
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In 1919 over 8,000,000 bu. of rye was produced in Wisconsin. The largest 
production is in the central and northwestern parts of the State, especially on 
the sandy areas. Comparisons of the 9-year average acre yields of the leading 
small grains at the station showed the pedigree varieties to rank as follows: 
Sehlanstedt winter rye, 47.1 bu.; Turkey Red winter wheat, 37 bu.; Oderbrucker 
barley, 46 bu.; and Wisconsin Wonder oats, 75.7 bu.; or 2,638, 2,220, 2,208, 
and 2,422 lbs. per acre, respectively. Spring rye is not recommended on 
account of lower yields than the winter type, the 3-year average acre yield of 
two varieties of spring rye being 23.9 bu., of 47.4 lbs. weight, as compared 
with 44.1 bu., of 54.8 lbs. weight, from two varieties of winter rye. 

Report on the sugar-cane experiments for the season 1918-1920, R. R. 
Hall and J. B. Bovell (Barbados Dept, AgrRpt. Sugar-Cane Expts1918- 
1920 , pp. 77).—Variety and fertilizer tests "with sugar cane in Barbados are re¬ 
ported in continuation of previous work (E. S.. R., 42, p. 234). Results of tests 
of seedlings, plant and ratoon canes, and selected varieties of sugar cane grown 
on various experimental plats on different estates, and meteorological, data are 
reported as usual in tabular form. The presence of the root borer (Diaprepes 
abbreviatus L.) and the brown hardback (Phytalus smdthi Arrow) on the 
fertilizer plats rendered the results inconclusive. 

Cuttings' of large canes and small canes produced respective average acre 
yields of 29.48 and 26.88 tons of cane. In canes on which the tops were withered 
from attacks of the root borer and brown hardback, large cane cuttings pro¬ 
duced 31.11 tons, as compared with 24.15 tons from small canes. Cuttings from 
healthy cane made 31.19 tons per acre and those from canes attacked by the 
moth borer (Dlatnea saccharalis Fahr.) 33.86 tons. In each case canes not 
withered gave greater yields than those withered from attacks of root borer and 
brown hardback. On the other hand, canes from cuttings attacked by the moth 
borer gave better results than cuttings from canes not attacked by this insect. 
Cuttings from plant canes and first and second ratoons made average acre yields 
of 28.39, 26.95, and 28-32 tons, respectively. 

Leading varieties in tests on plats in black soil districts with their acre pro¬ 
duction of muscovado sugar include Ba. 8409, 7,358 lbs.; B. S. F. 12(48), 7,158 
lbs.; and Ba. 11403, 6,732 lbs.; as compared with White Transparent with 4,01.8 
lbs. On red soils the leading varieties with tons of cane per acre include Ba. 
6032, 32,05 tons; Ba. 12079, 32.02 tons; and B. H. 10(12), 30.67 tons. White 
Transparent, the standard cane, made 20.74 tons. 

In tests of selected varieties for the years 1916-1920, inclusive, on black soil 
with plant cane, the highest yielding varieties with their yields of muscovado 
sugar were B. H. 10(12), 7,716 lbs.; Ba. 11403, 7,346 lbs.; and Ba. 6032, 7,146 lbs. 
White Transparent was twenty-third among the varieties, giving an average 
yield of 5,735 lbs. during the period. On red soil Ba. 6032, B. 6450, and Ba., 2471 
were first, making yields of 37.44, 33.3, and 31.89 tons of cane per acre, re¬ 
spectively.' 

Annual white sweet clover and strains of the biennial f orm* A. J. Pieters 
and L. W. Kephaet (U. S. Dept. Agr,, Dept . Cire. 169 (1921), pp. 21, figs* 8 ). — 
The occurrence of annual white sweet clover, its growth, flowering habits, and 
uses are described, and the seed, plants, and growth habits of the annual and 
biennial forms of MeMlotus alba compared. Notes on annual blossoming bi¬ 
ennial forms, varieties and strains of the biennial form, and Grundy County 
and Arctic sweet clovers are also included. Earlier work with this clover has 
been noted (E. S. R., 44, p. 431). 

The annual differs from the biennial form in its more rapid growth and 
maturity. Crown buds are not developed, but the plant dies after producing 
seed. When two or more crown buds develop on a biennial, the habit of the 
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plant when in seed is distinct from that of a seed-bearing* annual, but when 
only one crown bud develops, the biennial and the annual seed-bearing* plants 
can not be distinguished with certainty. Seeds of the annual can not be dis¬ 
tinguished from those of the biennial form. 

Tei! grass (Eragrostls abyssinica), J. Burtt-Davy ( Johannesburg: Author , 
1916, pp. 36, figs. 5).—This publication treats of the history, geographical dis¬ 
tribution, description, and uses of teff grass (E. abyss-mica), and the cultural 
and field practices involved in its production in South Africa. See also earlier 
notes (E. S. R., 28, p. 738; 34, p„ 435). A bibliography of 25 titles is appended. 

[In a later communication the author states that “ in 1919 the Union of South 
Africa grew just under 250,000 acres of teff, worth to the farmers of the coun¬ 
try over £1,000,000. Teff hay has sold as high as £15 per ton (2,000 lbs.) in the 
Johannesburg market. These facts have come to light since the pamphlet was 
published A] 

Connecticut Round Tip tobacco: A new type of wrapper leaf, D. F. Jones 
(Connecticut State Sta. Bui. 228 (1921), pp. 285-292, pis. 2; also in Tobacco, 72 
(1921), No. 2, pp. d, 24, 25, figs. 4). —A new type of wrapper leaf for priming, 
developed by 10 years of selection and testing at this station. The plant is 
described as ,a tall and vigorous grower, flowering and setting seed abundantly, 
and possessing a stronger root system than Havana. The leaves, 20 to 24 per 
plant, are smaller and more compact than Broaclleaf. The length of leaf 
ranges from 16 to 26 in., but on account of the broad round shape, a 20-in. 
leaf is equal to a much larger leaf of either Havana or Broadleaf, and yields a 
greater number of wrappers pound for pound. Yields ranging from 1,800 to 
2,000 lbs. per acre have been secured. Opinions of tobacco growers are 
appended. 

Varieties of winter wheat adapted to the eastern United States, C. E. 
Leighty (U. 8. Dept. Agr „ Farmers’ Bui. 1168 (1921), pp. 18, figs. 5). —A revi¬ 
sion of the material included in Farmers’ Bulletin No. 618 (E. S. It, 32, p. 336). 

Results of seed tests for 192S0, M. G. Eastman (New Hampshire Sta. Bui . 
197 (1920), pp. 16). —A report on the purity and germination of 563 official 
samples of agricultural seed collected during the year ended July 1, 1920. 

HORTICULTURE. 

[Report on horticultural investigations] ( Indiana StaRpt . 1920 , pp. 25-28 , 
29). —This is mainly a progress report (E. S. R., 43, p. 337). 

In.the soil management investigations in the apple orchard at Laurel, Inch, 
the trees in the tillage and straw mulch plats continue to make the best 
growth. “Plats in grass hut receiving grass mulch are next, and those in 
straight grass are making the poorest growth. The plat which was tilled the 
first five years and then seeded to grass made less growth during 1919 than 
the plat which had been planted in grass from the beginning of the experiment, 
but which has received additional mulch of straw since 1917, continues to show’ 
increased growth. The annual trunk gain made last year was nearly equal to 
that made by the plat which has received straw mulch since the beginning of 
the experiment. This plat, together with the plat which was seeded to grass 
after five years of cultivation, again emphasizes the rapidity with which trees 
will respond to changes in soil management. 

** The first real crop of fruit was produced on these plats in 1919, although late 
spring frosts and heavy winds reduced the yield at least one-half. Produc¬ 
tion follows in direct proportion to growth and we find the cultivated and 
mulched plats leading in both growth and production. The production in 1919 
on these two plats was practically seven times that of the straight grass plat 
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Only 65 per cent of the trees on the grass plat fruited, while practically all 
under tillage and straw mulch fruited in 1919. Fertilizers on these plats 
showed heneficial effect, principally upon the cover crop and grass, but did 
not show' noticeable results in fruit production.” 

Pruning experiments at Laurel, Bedford, and LaFayette gave additional 
evidence that heavy pruning of young trees not only reduced the size of the 
top but reduced the total growth of the root system as well. At Bedford, 
where half of a block of 4-year-old trees is under cultivation and half under 
sod, the tilled trees made 126 per cent greater gain in girth than trees in sod, 
whereas lightly pruned trees made 48 per cent more growth than heavily 
pruned trees, thus indicating that soil treatment has a greater effect on growth 
than pruning treatment. 

Data secured in the dusting experiment at Peru confirmed the results of the 
previous year, namely, that dusting is more expensive and slightly less effec¬ 
tive in controlling apple scab. Dusting controlled cureulio and codling moth 
as effectively as spraying. 

In orchard fertilization tests, nitrate of soda had little effect in three 
orchards under cultivation, blit increased the yield of fruit 27 per cent in one 
orchard in sod. 

Tomato fertilization experiments in 1919 indicate that the use of acid phos¬ 
phate, in combination with nitrogen and potassium, is more profitable than 
acid phosphate alone. “ Of some 15 different combinations of fertilizers 500 
lbs. of a 2 :12: 6 gave the highest net profit. Six hundred lbs. of add phosphate 
per acre alone yielded a net profit of $24.54 per acre, while a fertilizer of"Ike 
above formula gave a net profit of $44.45 per acre. Check plats in this experi¬ 
ment showed a net loss in every instance. This loss was as high as $10.68 
per acre. This work is being continued.” 

Indiana-grown onion seed was found to be equal to commercial stocks. Simi¬ 
lar results were indicated in studies with Country Gentleman and Stowell 
Evergreen sweet corn and Irish Cobbler potatoes. 

Studies in sweet pea germination indicated that sand is the best medium 
for varieties which ordinarily show poor germination. A higher percentage 
of germination was usually obtained under low temperatures, although high 
temperatures as in a rose house may hasten germination. Soaking seed in 
warm water for IS hours proved highly satisfactory, but sulphuric add is not 
recommended. Large seeds of all varieties gave better germination than 
smaller seeds of the same varieties. 

The vegetable garden, X G. Moose (Wis. Agr. Col Earl Giro. 182 (1921), pp. 
86, figs, 12 ).—Detailed instructions are given for the planning, planting, and 
care of the home vegetable garden. Directions for the storage of vegetables 
are included. 

Vegetable growing, S. 0. Hartman (Ohio Sta. Bui. 8U (1920), pp. 862-866, 
figs. 2 ).—Brief notes are given of the cost and returns per acre of cabbage, 
sweet corn, cucumbers, and tomatoes grown on the Washington County Ex¬ 
periment Farm. 

The handling and transportation of cantaloups, A. W. McKay, G. L. 
Fischer, and A. E. Nelson (US. Dept. Agr., Farmers'* Bui 1145 (1921), pp. 28, 
figs. 10 ).—This is a revision,of Markets Documents 9 (E. S. R., 39, p. 240), and 
10 (E. S. R., 39, p, 444). 

Evaluation of climatic temperature efficiency for the ripening processes 
in sweet corn, C. O. Appleman and S. V. Eaton (Jour. Agr. Research [f/. #.], 
20 (1921), Wo. 11, pp. 7 95-805, fig. 1 ).—A contribution from the Maryland Ex¬ 
periment Station, dealing with the chemical changes in sweet corn during 
ripening and the effect of climatic temperature on the rate of these changes! 
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In a previous paper (E. S. R., 41, p. 646) the senior author and Arthur pointed 
out the rapid loss in sugars following the removal of the ear from the growing 
plant. 

In this experiment an early and a late crop of Stowell Evergreen were used. 
Samples of kernels were taken at 48-hour intervals, commencing with the 
earliest usable stage of maturity. The late crop required 15 days to attain 
f he same stage of maturity that the early crop reached in 6 days. 

Data are presented in tabular form showing changes in composition of 
sweet corn during ripening, a comparison of early and late crops of sweet 
corn in respect to changes in percentage composition in equal lengths of time, 
temperature indices in relation to ripening of sweet corn, comparison of the 
rates of sweet corn ripening in different localities based upon the exponential 
indices corresponding to the normal mean temperatures of the ripening sea¬ 
sons, and the rate of sweet corn ripening during the month of August calcu¬ 
lated from Baltimore temperatures. The authors point out the practical value 
of their experiments in determining the number of days that a crop of corn is 
in proper condition for harvesting. 

The cliilacayote of Siam gourd, L. T[rabut] {Rev. Rort. Alger ie, 25 (1921), 
'No. 2, pp. .17-19) .—A paper directing attention to the merit of this gourd as 
human food, and pointing out that despite the generally accepted idea of 
Asiatic origin this plant is a native of America. 

Standard containers for fruits and vegetables, F. P. Downing {U. 8. Dept 
ipr., Farmers’ Bui. 1196 ( 1921 ), pp. 8%, figs. 38). —A contribution from the 
” Bureau of Markets, presenting a study of containers used for marketing vege¬ 
tables and fruits. The multiplicity in size and shape of containers is illus¬ 
trated by photographs and tabulations of dimensions. It is pointed out that 
these variations have been the cause of much confusion, loss, and opportunity 
for fraud. The Federal laws regulating size of barrels, grape baskets, berry 
boxes, and till baskets are said to have done much for standardizing the mar¬ 
keting of certain fruits and vegetables, and further acts to include the bushel 
package and other receptacles are recommended and urged. 

A handbook of hardy fruits more commonly grown in Great Britain, 
R A. Bun yard ( London: John Murray , 1920 , pp. 205). —-An alphabetically ar¬ 
ranged manual of apple and pear varieties, largely a compilation from other 
sources but supplemented with the author's observations and notes. Group 
--classifications of varieties are included. 

The annual review of new fruits, U. P. Hedrick (Rural New Yorker\ 80 
(1921), No. 4628, pp. 355. 360, figs. 4). —A popular article directing attention to 
several new and meritorious varieties of fruits, a large proportion of which 
were originated at the New York State Experiment Station. 

The bandy book on pruning, grafting, and budding, J. Udale (Evesham 
[England]: W. & H. Smith, Ltd., Journal Press , 1920, 4- e&, rev. and enl, pp. 
146, figs. 80). —A treatise on the principles and practices of pruning fruit and 
ornamental plants and on grafting" and budding. The introduction is by 
Cobharn. 

Bud selection with special reference to the- apple and strawberry, Y. It. 
Gardner (Missouri Sia. Research Bui. 89 (1920), pp. 3-30). —A report of bud 
selection studies with the apple and strawberry at the Missouri Station and 
with the strawberry at the Oregon Station. An earlier paper has been noted 
(E. S. XL, 48, p. 536). 

The Missouri experiments were begun in 1895 and conducted over a period of 
23 years. The materials utilized were Ben Davis apple trees, propagated from 
the highest and lowest yielding trees in an orchard of over 200 individuals, and 
strawberry plants, propagated from highest and lowest yielding individuals of 
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a single variety. The results of tlie Missouri experiments, previously noted 
(E. S. li., 33, p. 230), are summed up by the author, as follows: 

“ The apple trees propagated from the high-yielding parent averaged about 
the same in quantity and grade of fruit produced as those propagated from the 
low-yielding parent. The two lots of trees alternated with each other in their 
seasons of heavy and light hearing. There was a large amount of variation 
between the individual trees in each lot. Ten successive generations of runner 
selection from high-yielding and from low-yielding strawberry plants at the 
Missouri Station failed to produce strains whose yield was higher or lower 
than the average of the variety.” 

The Oregon experiment, begun in 1913 and extending over a period of five 
years, is reviewed in detail. Productive and unproductive individuals of 
several strawberry varieties and seedlings were selected in 1913 and 1914, and 
with the exception of 1915, when frosts destroyed the crop, careful records were 
made of the yield of the original selections and their progeny. These records 
are presented in tabular form. “ When the variations due to seasonal and 
other more or less obvious causes are accounted for, it is evident that on the 
whole there has been very little difference in the yields that have been obtained 
from the daughter plants of high-yielding and those of low-yielding individuals. 
The daughter plants of low-yielding individuals outyielded those of high- 
yielding individuals as often as they underyielded them. ... 

“Apparently most of the individuals chosen as starting points for the bud- 
selection work, like those chosen by the Missouri Station, simply represented 
extreme degrees of development that were in the nature of fluctuating varia¬ 
tions—variations that could not be perpetuated by bud propagation. On the 
other hand, the selections made from Station Seedling No. 87 produced runners 
that did show a marked tendency to perpetuate the high and low producing 
qualities of the mother plants. . . . Selection B of this variety was barren 
the first year, and the second year it produced only a single flower cluster, while 
selection A was moderately productive. For three successive seasons the 
daughter plants of selection A yielded practically twice as much as those of 
selection B. The low yield of the daughters of selection B was due to two 
factors: (1) Some of these daughter plants bore nothing at all, remaining 
barren; (2) those which did produce bore lightly. . . . Evidently here was 
the beginning of two distinct stains, a productive or normal strain and an 
unproductive or semibarren strain. In this one instance bud selection had 
served to segregate these two forms. It is interesting to note in passing that 
the variation from the normal form, which in this case could be perpetuated, 
was in the direction of deterioration or degeneration. From a practical view¬ 
point, all bud selection accomplished was to keep the variety up to its own 
standard by the weeding out of an infertile or semibarren strain.” 

Observations made upon the sudden loss of vigor in all or part of the indi¬ 
viduals of certain station seedling strawberries are included and discussed by 
the author, who concludes that this degeneration is a form, of bud variation. 
A notable variation in the vigor of five lots of Marshall strawberry plants, 
obtained from widely separated sources, led the author to advise greater care 
in the testing of accessions, allowing reasonable time for acclimatization. 

Crosses made in 1914 between the Wilson variety and plants of the wild 
Fragaria chiloensis yielded one seedling plant which bore two kinds of petioles, 
one with spreading and one with appressed and ascending pubescence. Of 79 
stoloniferous progeny obtained from this plant in 1915, 75 were like the mother, 
2 had petioles bearing appressed and ascending pubescence, and 2 had petioles 
with spreading pubescence. The author terms the condition of the mother plant 
as that of “divided dominance” and adds: “Of course, these mrtienlar hud 
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\ arm lions are of .00 value either to the strawberry grower or the strawberry 
breeder, but they are interesting in that they show that strains may arise in 
the strawberry through bud variation which are not in the nature of degenerate 
ton ns and which theoretically at least might be the means of providing im¬ 
proved strains.” 

Rene wing old orchards in Kentucky, first year results in a five-year 
program, H. It Nuswongeb (Ivy. Ayr. Col. Ext. Giro. 90 (1921), pp. 15, figs . 
S ) .* A report of demonstrations in seven neglected Kentucky farm orchards 
varying in size from IS to 125 trees and in age from 12 to 20 years. The trees 
were pruned, sprayed, and the soil improved by application of manure at the 
rate of 1 ton for three trees or, where no manure was available, nitrate of soda 
at the rate of 5 to 8 lbs. per tree, dependent on the age of the tree. Gost of all 
renovation operations are presented in tabular form and summarised, showing 
an average net profit of $1.53 for each of the 387 trees involved. 

I hi sting v. spraying for insect control, T. J. Headlee (Peninsula Fort. Soc . 
[/>e/.] Trans., 34 (1921), pp. 51-60, fig. 1). —This paper discusses the compara¬ 
tive merits of dusting and spraying for the control of insect pests and records 
experiences in New Jersey during the years 1919 and 1920. A chart is included 
graphically illustrating the relation of New Jersey rainfall in 1919 and 1920 to 
the time of application of dusts and the periods during which such applica¬ 
tions must remain on the tree to be effective. Heavy rains were found to 
wash off the dust promptly and light rains to be harmful when extending over 
a long period. Dusting experiences of 1919 and 1920 show a marked correla¬ 
tion between the presence or absence of heavy rains and the number of codling 
moth worms. 

The author concludes in part that, “the best that can be claimed for the 
dust under most favorable average conditions is that it is about as good as 
the spray, and this seems to indicate that the unreliability is upon the side of 
the dust. In New Jersey the evidence in favor of greater efficiency on the part 
of the liquid applied materials is clear and definite for control of curculio and 
codling moth. The failure of the dust in the New Jersey experience in 1919 and 
1920 seems to be chargeable to its having been washed off the tree, either by 
small rains covering a long period or by heavy rains covering short periods.” 

Dusting experiments in peach and apple orchards in Iff D. Fbomme, 

G. S. Ralston, and J. F. Eheaet ( Virginia 8ta. Bui. 224 (1921), pp. 12, figs . 
2 ).—A further report on dusting investigations in Virginia orchards (E. S. B., 
42, p. 345). 

“ The work on peaches was conducted in three orchards at Crozet, Va. There 
were five plats in each orchard, three were dusted with sulphur dust, one was 
sprayed with arsenate of lead and self-boiled lime sulphur, and one served as 
a check. The number of applications on the dusted plats varied from 5 to 8, 
one plat receiving 5 applications, one 6, and' one S. The number of applications 
on the spray plats was 3, which is the standard schedule for this State,” 
Data were obtained from counts of all peaches from six trees of each plat and 
are presented in tabular form. 

“ Scab was the most prevalent disease and the injury caused by the green 
soldier bug the most prevalent insect injury. Brown rot, unfortunately, was 
slight in all three orchards. The extra number of dust applications were 
planned with the control of this disease in view. Next to scab, the most 
common cause of defective fruits was a type of cracking, which was largely 
confined to the dust plats.” The authors state that this injury was apparently 
due to a combination of factors, excessive dust materials, and unusual weather 
conditions; and the results of a single season should not be accepted as a 
airaint dusting. Curculio infestation was too slight to indicate the 
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efficiency of the material. “ Our experience with peach dusting, therefore, may 
be summed up in the statement that the dusting materials have given very 
satisfactory control of scab, and that the data with respect to the control of 
brown rot and eurculio are insufficient for drawing conclusions,” 

The experiments on apples were conducted in two orchards, one at Harrison¬ 
burg, where the control of scab was the principal object, and one at Crozet, 
where hitter rot was the chief disease. In the Harrisonburg orchard, composed 
of 11-year-old Winesap and Stayman trees, scab had been very severe in 1919. 
Seven applications were made on all the treated plats. “ Scab was the only 
disease present to any extent. There was no bitter rot whatever, and codling 
moth was so slight as to be negligible. The few wormy apples were quite uni¬ 
formly distributed over the plats. . . . Scab infection on Winesap was con¬ 
siderably more severe than on Stayman, about three times as much on the 
average. This is due to the difference in the susceptibility of the two varieties. 

“All three spray mixtures gave good control of scab, the Bordeaux mixture 
being apparently somewhat less efficient than the other two. Unfortunately, 
there was no fruit of the Winesap variety in the lime sulphur plat and not 
enough in the dry lime sulphur plat (only 6S apples) to serve as a basis for 
conclusions. The sulphur dust was by far the most efficient of the three dust 
mixtures, and this material compared very favorably with the spray mixtures 
in scab control, the percentages of efficiency being 88 for Winesap and 92 for 
Stayman. Neither the copper-lime nor Bordeaux dust gave sufficiently good 
control of scab to warrant their use, and both caused some russetting of the 
fruit. Some russetting was present in all of the spray plats also, but it; was 
not severe enough to be commercially important. The sulphur dust was* the 
only material that did not cause russetting.” 

The Crozet orchard consisting of 30 large Albemarle Pippin trees was divided 
into four plats, one of which was sprayed with lime sulphur followed by appli¬ 
cations of Bordeaux, with lead arsenate used in the first three of the total six 
treatments; two plats were dusted with copper-lime mixture in proportions of 
10:10:80 and 5:10:85; and one plat served as. control. Although bitter rot 
was not especially severe, an adequate test of the materials was obtained. 
Codling moth was much more severe than In the Winesap and Stayman orchard. 
“Neither of the copper-lime mixtures proved at all satisfactory from the bitter 
rot standpoint. By comparison with the check they apparently did not have 
any value whatever in the control of this disease. The Bordeaux spray, on the 
other hand, gave almost perfect control and reduced bitter rot infection to a. 
negligible amount. The spray applications were also more effective in the con¬ 
trol of codling moth than the copper-lime dust” 

A summary of results for 1917,1919, and 1920 is shown in tabulated form and 
leads to the following observations: “ None of the dust mixtures has proved 
sufficiently effective in the control of bitter rot to warrant its use. . . . It 
is apparent that none of the dust mixtures should be used in orchards where 
bitter rot is apt to be prevalent. There seems to be no justification for the use 
of any of the copper dusting mixtures in Virginia apple orchards. The sulphur 
dust mixtures, the 40:40: 20 in 1917 and the 80:10:10 in 1919, have proved 
practically as efficient in the control of codling moth as the corresponding spray 
materials. This is also true for the Bordeaux dust, but the copper-lime dusts 
have not proved as effective as the spray mixtures.” 

Experiments in dusting and spraying peaches for the control of cur- 
■ cnlio, brown rot, and scab, 0. I. Snapp and L. Pierce (Mississippi Sfa. But 
195 (1920), p-p. 8 ).—A report of a single season's investigations conducted In 
cooperation with the station by the U. S. Department of Agriculture near New 
Albany. Miss., in which a studv wn« maria nf *.**.*.» 
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aiKi spray for the control of cnreulio, brown rot, and scab of the peach. The 
710 B ° n ° ot «o..u-Klu and Oarnmn peach trees utilized in the experiment were 
divided into seven nearly equal plats, five of which were treated with dusts, 
one with spray, and one left untreated as check. Results were determined by 
counts of .sound and unsound fruits on 10 central trees of each plat and by 
gross yield of the entire plats. 

01. the six: treated plate, the spray gave the highest percentage of No. 1 com- 
merdal fruits and next to the highest percentage of sound fruits. The dust 
mixture of 10 per cent lead arsenate, 10 per cent lime, and SO per cent sulphur, 
when used in all three applications, gave the highest percentage of sound 
fruit, but its use resulted in serious defoliation and consequent loss of quality 
in the fruits. A dust mixture in which 15 per cent lead arsenate was used in 
two of Hie three applications also caused serious defoliation, leading the 
authors to conclude that this percentage of lead arsenate can not be safely 
used on peach foliage. A study of the cost of dusting v. spraying resulted in 
the conclusion that, when the cost of application of material is considered, 
there is little difference. Dust and spray calendars are included. 

Desirable cherries for cultivation, L. Chasset (Rev, Sort. [Paris'}, 33 
(W21), No, 16, pp. 27 4, 275 ).—Brief notes on varieties of cherries deemed worthy 
of more extended use. 


Specs de results in pollinating the Bartlett pear, W. P. Tufts (Better 
Fruit, 1/f (1919)) No. 3, pp, 5, 21, 22, figs. 2 ).—A popular presentation of investi¬ 
gations already noted from another source (E. S. It., 41, p. 240). 

A native prune, L. R. Det,tkn (Peninsula Hort . Soc, [Del.}, Trans., 34 (1921), 
pp. 87-42 ).—Attention is directed to a supposedly new variety of plum, named by 
the author the Herald, which although apparently of native American stock 
has the prune characteristics of clinging to the tree and drying without de¬ 
caying, The author describes the dried fruit as of inferior quality, hut points 
out the potential value of the variety as a possible founder of a new race of 


prunes. 

Varieties of grapes, J. C. 0. Peioe (Alabama Col . Sta, Bui. 211 (1920), pp, 
25-50, figs. 15 ).—A variety test of grapes begun in 1912 is reported. 

“ The following 11 varieties remained healthy throughout the six years’ test 
and produced good crops of fruit, showing their ability to withstand adverse 
conditions, and should he selected for either home or commercial planting in 
“' Alabama: Brighton, Catawba, Concord, Delaware, Diamond, Ives, Isabella, 
Moore, 'Niagara, Worden, and Winched.” Six varieties of rotundifolia grapes 
included in the trial proved of value. “The Scuppernong, a name applied to 
all greenish white rotundifolia grapes, is especially prized for eating out of 
hand; the Eden and Miseh for their peculiar, musk flavor; the James for its 
immense size; the Thomas for its extra value for culinary purposes; and the 
Flowers for its late ripening period. This class of grapes has a longer season 
than the bunch grapes and should he more generally grown. Its season is later 
than bunch grapes, thus prolonging the period for fresh grapes.” 

Brief descriptive notes are given for the 54 varieties tested. 

**Yema ” budding of the vine, H. L. Manuel (Apr, Gaz, N. 8, Wales, 32 
(1921), No. 3, pp. 197-193, figs. 3).—A brief article on the merits of the “ Yeroa ” 
method of grafting the grape. In contrast to the usual process, this operation 
is performed in summer after the strong flow of sap has ceased, and instead of 
cutting off the plant at the surface of the ground a chip bud is inserted in a 
prepared groove and the stock allowed to grow until the bud is established. 
This process is valued in phylloxera-ridden areas. 
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[New small fruits and grapes], R. Wellington (Canad. Hort44 (1921), 
No. 5, pp. 73, 74, fig. 1). —Attention is drawn to several new varieties of straw¬ 
berries, raspberries, and grapes which, according to the author, show sufficient 
merit to warrant their trial by fruit growers. 

Tlie Colombian berry or giant blackberry of Colombia, W. Fopenoe 
(Jour. Heredity , 11 (1920), No. 5, pp. 195-202, figs. 5). —A popular account of a 
large-fruited species of Rubus found growing wild in the highlands of Colombia, 
with notes concerning botannical nomenclature and description of plant and 
fruit. 

Pineapple culture in Cuba, R. Munoz Ginabte ( Estae . Expt. Agron. Cul)® 
Bol. 45 (1919), pp. 48 , figs. 16). —A comprehensive and practical bulletin on the 
pineapple-growing industry in Cuba. Soil requirements, varieties, propagation, 
cultural practices, fertilizers, insect and fungus pests, harvesting, marketing, 
returns, and methods of utilizing the fruit are among the points discussed. 

The cultivation and uses of roselle, P. J. Wester (Philippine Agr. Rev., 13 
(1920), No. 2, pp. 89-99 , pis. 5, fig. 1 ). —This paper contains practical information 
relative to the roselle, its introduction and behavior in the Philippines, varie¬ 
ties, culture, uses, etc., including recipes. 

[Economic plants in Uganda], J. D. Snowden, C. Hazel, and W. Small 
( Uganda Dept. Agr. Ann. Rpt., 1920, pp. 15-20, 22, 24-28, 42-44)' —Cultural and 
varietal experiments with cacao, coffee, and tea are reported, together with 
results of tapping experiments with Hevea at Entebbe and Kampala. A list 
of various fruit and economic plants cultivated at Kampala is included. 

Pecan pollen, E. E. Risien (Amer. Nut. Jour., lJj. (1921), No. 5, p. 54)- —Brief 
notes are given of the author’s methods of technic in pecan breeding. In place 
of the usual paper sack for covering the pistillate flower, the bloom is inclosed 
in a capsule attached to a branch by a fine copper wire. Fertilization is ob¬ 
tained by placing within the capsule a small amount of absorbent cotton pre¬ 
viously dipped in the pollen of the desired variety. The author states that he 
has repeatedly fruited new seedlings in five years from seed. 

Ginseng culture, W. W. Stockbeeger (U. S. Dept. Agr., Farmers’ Bui . 1184 
(1921), pp. 15, figs. 3). —A revision of Farmers’ Bulletin 551 (E. S. R., 29, p. 
639). 

The importance of plant quarantine service in the Philippines, G. Merino 
(Philippine Agr. Rev., 13 (1920), No. 2, pp. 117-125). —A paper pointing out the 
importance of plant inspection service to the Philippines. Previous to the 
inauguration of the service, in 1915, many disastrous pests had been introduced, 
for example, coffee blight. The organization and operation of the Philippine 
inspection service is discussed and compared to that of Japan in an effort to 
emphasize the necessity of improving and extending the service. 

FORESTBY. 

Studies in forest tree seeds: Relation between germination and soil 
moisture, E. N. Mxtnns (Natl, Nurseryman, 29 (1921), No. 5, pp. 115-117 , figs. 
4). —A report of investigations concerning the relation between germination of 
forest tree seeds and the amount of moisture in the soil. The work was carried 
on at the Converse Experiment Station of the U. S. Forest Service in Southern 
California, and extends over the period 1915-1920; 

The maintenance of soil moistures of 10, 15, and 20 per cent in seed beds 
of yellow pine (Finns ponderosa) resulted in germinations of 41, 78, and 93 per 
cent, respectively, with marked variations in rate. A further test in cans of 
sand, in which the moisture ranged from 5 to 40 per cent at 5 per cent inter- 
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vals, gave respective germinations of 6, 3S, 95, 87, 69, 26, 3, and 0 per cent. 
Similar tests with several other species led the author to observe that each 
species evidently has an optimum range of soil moisture for the germination 
of its seeds. A fluctuation in the moisture content resulted in decreased 
germinations of both P. ponderosa and P. jeffreyi and in a longer time required 
for germination. 

The author points out the possible value of his study in solving certain forest 
problems. The data relative to the various species are illustrated by graphs. 

Determination of the increment of trees by stem analysis,—-I, Eucalyptus 
Timinalis Dabill., W. A, \Y. be Beuzeville {Roy, Soc. X. S. Wales, Jour, and 
Proc. 53 (1919), pp. 239-245, figs. 6 ).— In this paper, presenting an analytical 
study of a typical tree of E. vimdncdis in which the diameter and age was 
determined at various heights, age was based on tire number of concentric 
rings, assuming that each ring represented one year’s growth. The data, pre¬ 
sented in tabular form and graphically delineated by means of curves, show 
the relation of height, diameter, volume in cubic feet, and rate of increment 
of volume to age. The correlation of height and volume to diameter is also 
illustrated. 

Adaptation in Douglas fir, J. Y. Hofmann ( Ecology , 2 (1921), No? 2 , pp. 127- 
131 ).— Studies are reported concerning the transmission of inherent tendencies 
in the Douglas fir. Modifications of the parent trees due to soil, age, elevation, 
locality, health, and density of stand were found to exert an influence on the 
vitality of the seed and in some measure on the growth of the seedlings. The 
data, based on six annual germination tests and on the growth of one-year 
seedlings from each test, are presented in tabular form, 

“The outstanding conclusion is that the variations in vitality of seed and 
vigor of seedlings, caused by the environmental condition of the parent tree, 
are not sufficiently pronounced to justify radical methods of management 
which may favor one or another of the factors. In so far as seed production, 
vitality of seed, and vigor of seedlings are concerned, there need be no selection 
of seed trees based on age, health, or soil in which they are growing which will 
in any way interfere with the best economic utilization of the stand.” A gen¬ 
eral tendency was found for seed to decrease in vitality as the age of the* 
parent increases. 

The Macedonian pine (Finns pence), S. Mottet (Rev. Sort , {Paris} f 93 
(1921), No. 14, pp. 244-246, figs . 2 ).—This article contains brief descriptive 
notes on this little-known species of pine. 

Notes on Eucalyptus, YU, VIII, J. H. Maiden (Roy. Soc . X. S. Wales, Jour, 
and Proc., 53 (1919), pp. 57-73, 107-115 ).— In continuation of previous articles 
(E. S. R., 42, p. 348), further notes are given on Eucalyptus species and six 
new species are technically described. 

[Cultivated timber trees for South Africa], T. R. Sim (So. African Jour. 
Indus., S (1920), Nos. 9, pp. 783-793; 10, pp. 950-958; 11, pp. 1030-1039; 12, pp. 
1155-1172; 4 (1921), Nos. 1, pp. 65-75 ; 2 , pp. 161-165 ).— A discussion of forest- 
tree species which have demonstrated their value for South African conditions. 
The timber requirements of South Africa, the geographical areas from a forest 
viewpoint, and the superior value of exotic to indigenous species are discussed 
in the initial , article. A list of tried and recommended species is presented in 
tabular form and enlarged *with a discussion of the habits, qualities, and 
requirements of the various trees. 

Swedish forests, lumber industry, and lumber export trade, A. H, Ox holm 
(U. S: Dept. Com,, Bur. Foreign and Dam, Com., Spec, Agents SerNo. 195 
(1921), pp. 282 , pis. 53, figs. 32 ).— This contribution presents comprehensive in¬ 
formation on the forests, lumber industry, and lumber export trade of Sweden, 
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based on eight months’ first-hand observations by the author. The subject is 
treated under three general headings: (1) Forest resources and logging and 
floating operations, (2) lumber manufacture, and (8) the lumber export trade. 
Appendixes giving the imports and exports of lumber in tabular form are 
Included. The text is well illustrated by photographs and maps. 

Lumber markets of Spain and Portugal, N. C. Brown (17. S. Dept, Coin., 
Bur. Foreign and Bom. Com., Spec. Agents Ser., No. 201 {1921), pp. 151 , pis. 15, 
fig. 1 ).—This contribution presents a detailed study of the lumber markets of 
Spain and Portugal, especially in relation to present and future needs and 
means of increasing and improving the trade from the United States. Statis¬ 
tical tables relating to imports of lumber into Spain and Portugal are included. 

Eighth biennial report of the State Board of Forestry of the State of 
California, G. M. Homans {Calif. State Bd. Forestry Bien. Rpt., 8 11919-20], 
pp. 64, figs. 6 ).—In this, the usual biennial report (E. S. R, 40, p. 744), a for¬ 
estry policy is outlined in which fire protection is deemed of major importance. 
The proceedings of a conference on conservation between the State board and 
the lumbermen of the State are included. Information is also presented rela¬ 
tive to the State fire organization in 1919 and 1920, forest and grain and hay 
fires, 1916-1920, the State nursery, highway planting, educational and experi¬ 
mental work, and finances. 

[Report of the] division of forestry, R. D. Forbes (La. Dept. Consent. Bien . 
Rpt, 4 ( 1918-1920), pp. 43-63 , pi. 1 , figs. 5).— The usual biennial report along 
the lines of forest fire protection, investigations, and educational activities 
(E. S. It., 39, p. 450). A statistical appendix is included, giving data relative 
to timber resources, forest fires, etc. 

Report on forest administration in the Andamans for the year 1918-19, 
W. R. LeG. Jacob (Andamans Forest Act min. Rpt. 1918-19, pp. [J'l-fAHI+SS).— 
This is the customary report (E. S. R., 39, p. 547). 

Progress rep oils of forest administration in the Jammu and Kashmir 
State for the years 1916-17 and 1917-18, B. O. Coventry ( Jammu and 
Kashmir [India], Forest Admin. Rpts1916-17 , pp. II+28-\-LI; 1917-18, pp. 
II+28+LIV). —The usual annual reports (E. S. R., 37, p. 650). 

DISEASES OF PLAITS. 

[Plant disease investigations] (Indiana Stay Rpt. 1920, pp. 15-17 ).—The 
occurrence of a new bacterial disease of tomatoes is reported, the disease being 
characterized by spotting of the leaves, stems, and fruits. Leaf and stem infec¬ 
tion may cause serious injury to the plants, but the greatest damage Is said 
to be due to the black, scabby spots occurring on the fruit. Practically all 
varieties of tomatoes are said to be susceptible. It is believed that the spread 
of the disease under field conditions is effected largely through insects. The 
bacteria causing the disease are said to be very resistant to drying and are 
carried over winter dried on the surface of the seed.. Numerous tests with 
heavily inoculated seed has proved that a 5-minute immersion in a 1:3,000 solu¬ 
tion of corrosive sublimate kills all the bacteria and does not injure the 
seed. 

Field observations are said to have shown that tomato mosaic is an important 
disease in Indiana. It has been found that the disease attacks the ground cherry 
and apparently lives over winter in the rootstock of this plant. 

Field investigations indicated that the disinfection of potato tubers with cor¬ 
rosive sublimate or formaldehyde will control the scab and black scurf of po¬ 
tatoes. A brown discoloration of the vascular system at the stem end of potatoes 
was found to be due to a spec||s of Fusarium, and it is considered advisable to 
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test all tubers by cutting the stem end and discarding those showing discolora¬ 
tion as a means for the prevention of the Fusarium wilt. A test of seed potatoes 
secured from Maine and planted in two localities in Indiana is said to indicate 
that mosaic disease may be present in the Indiana potato crop without showing 
typical symptoms, and it is thought that this may he the cause of the low yields 
secured in some localities. 

Notes are given on some onion diseases, .and the formaldehyde drip method for 
the control of smut is advocated. Anthracnose, pink rot, and Fusarium bulb 
rot are also said to be found in some localities. A honparasitic trouble, which is 
attributed to an excess of soluble salts, is said to cause considerable irregularity 
of stands of onions in some soils. 

In continuation of work on the foot rot of wheat, one season's investigations 
are said to indicate that the disease persists in the soil, 28 per cent of the plants 
being infected when grown on previously infected lands. 

From the results of experiments carried on in 1919, it appears that the dor¬ 
mant spray does not diminish blotch infection on the fruit and foliage of apples. 

Sulphur as a fungicide, B. T. P. Barker, C. T. Gimixgham, and S. P. Wilt¬ 
shire ( Univ. Bristol, Agr. and Mori. Research Si a. Ann. Rpt1919, pp, 57-75; 
also in Jour. Bath and West and South. Counties Soc., 5. ser14 (1919-20), pp. 
144-768 ).—This account of investigations on the fungicidal action of sulphur 
and certain of its compounds, which were begun early in 1919, though regarded 
as a preliminary report, presents in condensed form results of many series of 
experiments, which have covered a very wide field. 

The central problem of the investigations here recorded was to determine 
how sulphur acts as a fungicide, the question of the action of sprays of the 
sulphid and polysulphid type being also involved. It was found that sulphids 
and polysulphids decompose rapidly after spraying, sulphuretted hydrogen 
being given off in gaseous form, and finely divided sulphur being deposited at 
the same time. This action appears to be accelerated by the presence of carbon 
dioxid in the atmosphere. 

In addition to the sulphur the solid residue of the spray contains small 
quantities of the sulphate and thiosulphate salts of the particula ;• base used and 
also the carbonate of the base. Thus, lime sulphur gives a deposit of sulphur 
mixed with calcium sulphate, thiosulphate, and carbonate, and liver of sulphur 
the corresponding potassium salts. Ammonium polysulphid does not give the 
same proportion of solid residue, owing to the volatilization of the ammonium 
compounds. 

In regard to the toxic action of the sprays, a triple effect lias been demon¬ 
strated. At the moment of application a direct toxic action sets up, due to the 
presence of sulphids and polysulphids as such. Their immediate action on 
fungi is doubtless supplemented to some extent by the sulphuretted hydrogen 
which at once develops. 

The method of action of sulphur itself, as the chief active agent, is discussed 
in connection with three hypotheses which have been advanced, and with a 
fourth suggestion, that of the conversion of the sulphur into sulphuric acid. 
While sulphur is not sufficiently soluble in water to enter the cell to a toxic 
extent in ordinary aqueous solution, it is thought that the fluid which bathes 
the cell wall may possess greater solvent properties than water. It may there¬ 
fore convey to the cell a toxic dose of sulphur, or this fluid, which probably 
contains organic matter, may act chemically on the sulphur, with the resultant 
formation of a toxic sulphur compound, possibly of a sulphid or polysulphid 
character. The third suggestion is based on the idea that matter in the form 
of. finely divided and actively disseminated particles possesses peculiar proper¬ 
ties of an irritant character which stimulate, to an injurious extent, cells' 
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exposed to their action. The account of experiments made at Long Ashton is 
thought to show that under ordinary practical conditions none of these 
hypotheses meet the case. 

Critical experiments recently carried out are said to have demonstrated the 
method by which sulphur at a distance from the plants under treatment (as 
in the hot water pipe method in a greenhouse) is brought into contact with the 
fungus. It is intended to publish shortly the details of these experiments. The 
case of sulphur applied at a distance is thus brought into line with that of 
sulphur applied directly to the plant by wet or dry spraying. 

Amylase of RMzopus tritci, with a consideration of its secretion and 
action, L. L. Harter (Jour. Agr. Research [U. £.], 20 (1921), No. 10, pp. 761- 
786 ). —A description is given of investigations of enzyms secreted by R. trilick 
the work having been carried on in the Bureau of Plant Industry, IT. S. De¬ 
partment of Agriculture. This fungus is said to secrete a vigorous starch- 
splitting enzym which acts on raw sweet and Irish potato starch, but more 
energetically on starch paste. 

Dried mycelium stored at 9 to 35° C. for several months shows little dete¬ 
rioration as regards the enzym, but at 60° the enzym weakens gradually. The 
optimum temperature for starch digestion is about 45°. Hydrolysis is de¬ 
stroyed by maintaining a temperature of 60° for about 100 hours. Glucose 
retards hydrolysis, but not proportionately to the quantity added. 

Temperature influences markedly the production of intercellular amylase. 
Results observed seem to show that there is a quantitative regulation of the 
enzym. The enzym powder of young mycelium just beginning to fruit was more 
active than the enzym from old mycelium. 

A critical study of the slime molds of Ontario, M. El. Cixreie (Roy. Canad. 
Inst„ Trans., 12 (1920), No. 2, pp. 21ft-SOS, pis. S). —This paper embodies the re¬ 
sults of critical studies of a large number of gatherings of Myxomyeetes, mainly 
from Ontario, representing 29 genera and 117 species and varieties. Grasses or 
herbaceous plants are parasitized and in some cases at least injured by 
Diachaea leucopoda , Diderma effumni, D. testaceum, Didymium squamiilosum, 
Fuligo sepiica, Leocarpus fragilis, Mucilago spongiosa , Physarum cinereum, 
and P. sinuosum. 

Culture studies with rust fungi, H. Klebahn (Ztschr . Pflmizcnkrank26 
(1916), No. 5, pp. 257-277, fig. 1). —A continuation of reports previously noted 
<E. S. 11., 31, p. 540) deals with several rust fungi and phases thereof, also 
with certain hosts, and briefly with problems of overwintering in the soil. 

Effect of hot- water treatment on germinability in cereals, G. Laron 
(Ztschr, PflanzenJcmnk., 27 (1917), No. 1, pp. 18-25) .—The effects on ger¬ 
minability and growth of the fungicidal hot-water treatments are discussed in 
connection with data presented in tabular form, 

[Complete life cycle of leaf rust determined] (Indiana Sta, Rpt, 1920, p. 
18). —It is reported that greenhouse investigations have resulted in the dis¬ 
covery of the aecial stage of the leaf rust of wheat, demonstrating for the first 
time the complete life cycle of that rust. The investigations have also shown 
that various species belonging to one genus of the family Ranunculaceae are 
the alternate hosts for the leaf rust of wheat. Considerable progress is re¬ 
ported on the study of biologic forms of leaf rust, and it is claimed that two 
fairly distinct strains of the orange leaf rust of wheat are present in this 
country. 

Influence of TiHetia tritici on the host, W. Lang (Ztschr. PfiamsenJcrmk 
27 (1917), No. 2-8, pp. 89-99). —It is stated that in this study a strain of wheat 
showed important modifications of the host plant in association with the pres¬ 
ence of Tilletia. One of these was a' severe check to growth, another an ex- 
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traordinary susceptibility to yellow rust This influence proceeds not from the 
growing fungus, but from the excretions produced by the hyphse. The chemical 
constitution of the substances involved is not known. It appears probable 
that it influences the composition and activity of the chlorophyll-bearing cells, 
and that in this way are brought about the check to growth and the sensi¬ 
tivity to rust. 

A 1 transmissible mosaic disease of lettuce, I. C. Jaggeb {Jour. Agr . Re¬ 
search [U. S.], 20 {1921), No. 10 , pp. 737-140, pi. 1). —In a contribution from the 
Bureau of Plant Industry, B. S. Department of Agriculture, the author de¬ 
scribes a disease of Eomaine lettuce that appeared in a held at Sanford, Fla., 
in January. 1920. At the same time a variety of head lettuce in a neighboring 
held developed a similar condition, but in most cases the blotching was less 
marked and there was an absence of the decided mottled appearance observed 
in the Eomaine lettuce. 

The author considers the disease infectious and apparently caused by a 
parasite not capable of isolation through ordinary technic. The disease has 
been transmitted experimentally from diseased to healthy plants by means of 
aphids, particularly Mysus persicae. From the symptoms and general character 
of the disease, it is considered to be a true mosaic disease of lettuce. 

Potato canker, E. Schaffnit and G. Voss (Ztschr. Pfianzenkrank.,26 (1916), 
No. 3-4 , pp. 1S3-192). —Studies were carried on during 1915 in connection with 
the fungicidal qualities of eight disinfectants named and the resistance of a 
number of different potato varieties. The results are tabulated in detail. 
Apparently the spores of Chrysophlijciis endobiotica persist in the soil for 
seven or eight years. 

Cercospora disease of potato in lower Austria, K. von Keissiek ( Ztschr . 
Pflanzenkrank ., 27 (1917), No. 2-3 , pp. 111-114 , fig. 1 ). —An account of obser¬ 
vations on potato disease associated with C. concors stated that while (7. 
solanicola and C. heterosperma w^ere present in the leaves, each seemed to be 
independent and to exercise no injurious influence on the plant 

Inner splitting of potato tubers, H. Zimmeemann (Ztschr. Pflanzenkrank., 
26 (1916), No. 5, pp. 280-285, fly. 1). —Observations discussed are summed up in 
the statement that the inner cracking (often associated with blackening) of 
potato tubers is clue to use of one-sided nitrogenous fertilizer and with rela¬ 
tively small starch content in the middle of the tuber where the cracks occur. 

Deaf roll, net-necrosis, and spindling sprout of the Irish potato, E. S. 
Schultz and D. Folsom (Jour. Ayr . Research [U. S,], 21 (1921), No. 1 , pp. 47- 
80, pis. 12). —The results are given of a cooperative investigation carried on by 
the Bureau of Plant Industry, U. S. Department of Agriculture, and the Maine 
Experiment Station on the symptoms and means of transmission of these 
diseases. 

The form of potato leaf roll which w T as a subject of this study is considered 
to be a nonparasitic transmissible disease which is widely distributed. The 
chief and perhaps the only manner of transmission from season to season is by 
means of tubers from diseased plants. Leaf roll usually reduces the yield con¬ 
siderably, and, as the disease is inheritable, it decreases the value of the tubers 
for seed. It is transmissible from one plant to another by means of grafting 
either tubers or stalks and by means of aphids. Inter-regional differences in 
the spread of leaf roll may depend upon differences in climate and in the 
abundance of aphids. 

Net-necrosis is considered a leaf roll symptom, being a discoloration which 
results from tuber phloem-necrosis. It develops in the dormant tubers without 
relation to differences in storage temperature. When it occurs as a symptom 
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of leaf roll, the effects are prominent, one being a decided spindliness of the 
sprouts. 

Leaf roll and mosaic are considered somewhat similar types of diseases, 
Itoguing has proved to be much more effective in eliminating leaf roll than it 
lias been for mosaic, at least in northeastern Maine. 

Soil sterilization, C. T. Gimingi-iam and G. T. Spinks (Univ. Bristol , Agr. 
and Hort. Research Sta. Ann. Rpt., 1919, pp. 37-42: also in Jour. Bath and West 
and South. Counties Soc., 5. scr14 {1919-20 ), pp. 126--182) .—An account is 
given of soil sterilization experiments for the control of potato wart disease, 
Synchitrium endoMoiimm, the results of which, within the limits here 
observed, do not seem very promising. The only treatment which completely 
killed the fungus in the soil was steam sterilization. 

An account is given of the apparently spontaneous disappearance of Xthizoe- 
tonia from plats of ground on which that fungus had for several years attacked 
asparagus and carrots. 

Nematode attack on potato, H. Zimmerman {Ztschr. Pflanzenkrank., 30 
{1920 ), No. 4-5, pp. 139-145 , figs. ~£).—An account of a study covering several 
years of nematodes attacking potato concludes with recommendations regard¬ 
ing control which include avoidance of infected ground for use with potatoes 
during at least three years after » known infection. 

The Typhula rot of sugar beets on the Azores and its control, ‘E. Molz 
{Ztschr. Pflanzenkrank., 30 {1920), No. 4-5 , pp. 121-139, figs. 7).— T. hetae, an 
occasional parasite in Germany, is a serious beet disease in the Azores. An 
account of a biological study of T. hetae states that mycelial development is 
greatly favored by warmth, moisture of the air, and the presence of oxygen. 
This fungus utilizes sugar in the beet as a carbon source, the mycelium making 
slow growth on low sugar content. Light favors the formation of sclerotia, 
as does also increased transpiration, which is prevented by high humidity. 
Control measures are indicated. 

Sugar cane gummosis, its cause and control, G. Wilbrink {Arch. Suiker- 
indus. Nederland. Indie , 28 {1920), Nos. 83, pp. 1399-1402; 34, pp. 1468-1525).— 
An elaborate account is given of studies on sugar-cane gummosis, including the 
probable systematic relations of the causal organism. This is said to be an 
aerobic bacterium transmissible in diseased plant material and perhaps on the 
tools used in cutting up the stalks to be used in planting for the new crop. 

Spraying trials, G. T. Spinks {Univ. Bristol , Agr. and Hort. Research Sta. 
Ann. Rpt., 1919, pp. 43-43: also in Jour. Bath and West and South. Counties 
Soc5. ser 14 {1919-20), pp. 132-184 )•—The conclusions drawn from the trials 
here noted as continuing through one season only are that Bordeaux mixture, 
copper stearate, and possibly Burgundy mixture are equally effective in prevent¬ 
ing attacks of scab on apples and pears, while a dormant spray of copper 
sulphate is less effective though not without value. Burgundy mixture causes 
serious injury to fruit and foliage. 

The production of conidia in pure cultures by the brown-rot fungus of 
the apple, S. P. Wiltshire {Univ. Bristol, Agr. and Hort, Research Sta. Ann. 
Rpt., 1919 , pp. 34-36; also in Jour. Bath and West and South. Counties Soc., 5. 
ser., 14 {1919-20 ), pp. 123-126). —In this investigation of the fungicidal action 
of sulphur compounds the spores of the brown-rot fungus ( Sclerotmia. fructi- 
gena) were used extensively for germination tests on account of their sensitive¬ 
ness to sulphur, their large size, their ready germination in water, and the 
plentiful supply of material available throughout the summer. An outline is 
given of work undertaken for the purpose of developing a method of obtaining 
a satisfactory supply of spores. 
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The apple canker fungus, S. P. Wiltshire { Univ . Bristol, Agr . and IIorL 
Research Sta-. Ann . Bpi., 1919, pp. 23-29: also in Jour. Bath and West and* 
South. Counties Soc., 5. sen, 14 (1919-20), pp. 113-120). —Progress is reported, as 
made during the year in the study of apple canker fungus, particularly as 
regards the culture of the apple canker organism (1Xectria ditissima) in the 
laboratory and the spread of the disease under natural conditions. The germ 
tubes of the conidia growing under conditions of good aeration showed a 
negative keliotropism not so striking as in Bo try f is cinerea, but quite definite. 
The exact means of infection is still under investigation. Preliminary control 
trials seem to show that any spraying experiments must be continued over a 
period sufficient to allow the full effect of the treatment to be estimated. 

The relation of woolly aphis to apple canker was further studied. It ap¬ 
peared from experiments during 1919 that infection had taken place through the 
galls, especially the older galls, found toward the base of the year's growth. 
The fungus grew very vigorously in the gall tissue, which became very soft 
and disorganized, and the virulence of the disease was shown by the develop¬ 
ment of comparatively numerous pustules of conidia, even in the late autumn. 
It appears that infection may take place at this time through the wood ele¬ 
ments exposed by the splitting of the aphis gall. 

The die-back of red currants, S. P. Wiltshire (Univ. Bristol, Agr. and 
Sort, Research Sta. Ann. Rpt1919, pp. 30-33; also in Jour. Bath and West and 
South. Counties Soc., o. scr., 14 (1919-20), pp. 120-123). —Sudden wilting and 
subsequent death of branches on red currant bushes caused considerable trouble 
at Long Ashton. Specimens showing similar trouble were obtained from other 
points, and some preliminary investigations have been made. 

The first symptom of the disease was the sudden wilting of the leaves* and 
fruit of one or more of the main branches. This wilting occurred at any time 
during the season, but was most noticeable in July, when the branches were 
laden with fruit almost ripe. Material obtained from Worcestershire, where 
the disease was also prevalent, showed a heavy infection by a fungus in the 
cortex, also in the wood. Somewhat extensive series of plate cultures resulted 
in the isolation of two types of fungi as the most probable agents of the disease, 
one of these apparently being identical with Cytosporina ribis. The second 
type of fungus produced quantities of conidia of the Fusarium type. Studies 
were begun with regard to Nectria cinnabarina in this connection. 

[Localization of infection by Plasmopara (Peronospora) viticoia and 
protection by spraying]? F. Mtjth (Ztschr. Pflanzenkrank.. 26 (1916), No. 8 , 
pp. 454-467, No 1 ).—An account of attempts to determine the most advanta¬ 
geous and economical treatments for grape downy mildew concludes with the 
statement that in case of neglect and consequent infection of flowers and young 
grapes, through drenching with 0.5 per cent Bordeaux mixture from a revolving 
spray will save as much of the crop as can be saved by any treatment 

Exhibition of diseases of the Para rubber tree ( Nature [London], 105 
(1920), No. 2629 , pp. 86, 87). —Attention is called to an important exhibition, 
illustrating the fungus diseases to which the Para rubber tree (llevea brasili - 
emis) is subject in Ceylon and Malaya, which was opened on March 10, 1920, 
in the botany department of the Imperial College of Science and Technology. 
The exhibition, which was organized by J. B. Farmer of the college, included 
a large number of trunks of rubber trees, specially shipped .from the. East, show¬ 
ing the diseases as they occur in the plantation, and forms a stinking com¬ 
mentary on the optimism which'obtained in the first years of the industry as 
to the probable relative immunity’ of Hevea from disease. 
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The principal diseases represented in the collection include brown bast 
(bacterial?), Pomes Ugnosus, F. (Poria ) pseudo ferrous, dry rot ( Ustulina • 
sonata ), patch canker ( Phytophthora faberi), stripe canker ( Phytophthora sp.), 
pink disease (Cortioium salmonvcolor), thread blight ( Cyphella heveae) , and 
die-back ( Botryodiplodia theobronwe) . 

ECONOMIC ZOOLOGY—ENTOMOLOGY. 

Instructions for bird banding, F. G. Lincoln (17. $. Depl Ayr., Dept Oirc. 
170 (1921), pp. 19, figs. 12). —In 1920 the work conducted by the American Bird 
Banding Association, organized in December, 1909, in continuation of several 
local attempts, was taken over by the Bureau of Biological Survey. In view 
of the valuable information to be secured relative to the movements and life 
histories of migratory birds, especially the game and insectivorous species, it 
is the plan of the bureau to advance this method of research along two prin¬ 
cipal lines: (1) The banding of fledglings as formerly practiced, and (2) the 
systematic trapping and banding of adults. The present circular gives direc¬ 
tions for carrying on the work, including plans for the construction of traps, 
directions for their operation, methods of handling, attaching bands to birds, 
etc. The problems that can be solved by bird banding are summarized. 

Twentieth report of the State entomologist for 1920, W. E. Britton 
( Connecticut, State Sta. Bui., 226 (1921), pp. 135-216, pis. 12, fig. 43). —The in¬ 
spection of imported nursery stock and of apiaries, first reported upon, is fol¬ 
lowed by a detailed Report of Work in Suppressing Gipsy and Brown-tail 
Moths, by W. E. Britton, I. W. Davis, and J. T. Ashworth (pp. 151-168), which 
includes a review of the status of the gipsy moth parasites and predators in the 
State. No new towns were found infested with the gipsy moth, and no trace 
of it was found in seven of the towns that were infested a few years ago. 

Experiments in Dusting in Comparison with Spraying to Control Apple In¬ 
sects (pp. 168-177) indicate that it is possible to hold the chewing insects in 
fairly satisfactory control by the use of the dust treatment. “ With the addi¬ 
tion of nicotin solution some of the sucking insects, particularly false red bug, 
seem to have been checked, but the data are too meager upon which to base 
conclusions. The nicotin makes the dusting mixture very much more expensive. 
The chief advantage of dusting over spraying is in the saving of time and labor. 
The disadvantage is in the cost of the materials, and apparently this more than 
offsets the saving in time and labor, as the approximate cost of one treatment 
per tree was fully three times as great for dusting as for spraying. If varie¬ 
ties are grown which are not susceptible to scab, and if sucking insects are not 
troublesome, dusting may give good results, but if these pests are serious in 
the orchard, better control will probably be obtained by spraying—a method 
which has been in common practice long enough so that we know its possi¬ 
bilities.” 

Notes on the Life History of the False Apple Red Bug in Connecticut, 
Lygidea mendax Reu. (pp. 177-179) ; Notes on the Life History of a Sawfly 
Feeding on Austrian Pine, Jtycorsia zappei Roh. (pp. 179-182) ; and Tests of 
Soap Sprays to Kill the Pink and Green Potato Aphid, Macrosiphum solanifolii 
Ashm. (pp. 182, 183), all by M. P, Zappe, are next presented. In tests of soap 
sprays on the green potato aphid a soft soap intended for use in washing auto¬ 
mobiles, made with a linseed oil base and containing only 56.2 per cent water, 
was employed. This soap, which cost 25 cts. per pound wholesale in 24 lb. 
pails, when used at the rate of 0.5 oz. to 1 gal, of water, was 100 per cent 
effective in killing the aphids on dipped potato plants. Part of a field of 
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potatoes was also sprayed with it with very good results. Two other brands 
of soap used were less effective. 

The European Red Mite, A New Orchard Pest in Connecticut, Parateirany - 
elms pilosus Can. and Fanz., is next reported upon by P. Gar man (pp. 184- 
189). Observations indicate that this mite has been in Connecticut at least 
three years, having been found at Greenwich, Danbury, Milford, Branford. 
Wallingford, Middletown, and Meriden. It has also been reported from On¬ 
tario and Pennsylvania, and is thought to occur in New Jersey. This mite 
passes the winter in the egg stage on twigs, in crevices in the bark, etc., in the 
orchard, and is a source of injury to the leaves. Injury was seen on Baldwin, 
Ben Davis, McIntosh, and Hurlburt, hut in nearly every case the Baldwin 
showed the effects of infestation more than other varieties. Tests of various 
Insecticides are reported upon in tabular form. Orchard experiments showed 
that attention must be given to early sprays, especially the delayed dormant 
application. This spray, apparently, should not be diluted more than 1:9, in 
the case of lime sulphur, and should be applied with great care to cover as 
much of the tree as possible. 

The Apple and Thom Skeletoniser in Connecticut, HemeropMla pariana 
Cler. (pp. 190-193), which pest has recently become established in the United 
States (E. S. R., 38, p. 60), was discovered in the fall of 1920 to occur in the 
towns of Greenwich and Stamford. The Sinuate Pear-tree Borer (pp. 193- 
196) is a source of considerable injury in pear orchards in Stamford and 
Greenwich, the Bartlett seeming to be the preferred variety. Brief sum¬ 
marized accounts are also given of The European Corn Borer (pp. 196-198) ; 
The Pear and Cherry Slug, Caliroa cerasi L. (pp. 199-201) : The Currant Stem 
Girdler, Janus integer Nor. (pp. 201-204) ; The Celery Caterpillar or Fennel 
Worm, Papilio polyxenes Fab. (pp. 204-206) ; and The Grape Berry Moth (pp. 
206, 207). An account is given of Mosquito Work, Season of 1920, by S. T. 
Sealy (pp. 208-210), and the report concludes with Miscellaneous Insect Notes 
(pp. 210-215). 

[Report of the department of] entomology ( Indiana Sta. Rpt . 1920, pp . 22 , 
23, figs. 2). —Investigations are said to have led to the conclusion that there are 
no well-defined broods of the codling moth in the State, but that from the time 
of emergence of the first moths, the first week in May, there is practically no 
break to the first of September following, the latter date depending upon the 
weather conditions. It is pointed out that this will necessitate the revision 
of spray schedules, and that the spraying schedule must he effective and 
thorough from the beginning to the end of the season in order to give satis¬ 
factory control. 

During the year an unusual poultry mite, Lypanyssus silviarum, made its 
appearance in one of the houses of the poultry department, which led to tests of 
40 different combinations of materials for its control. Dusting with sulphur 
proved quite satisfactory. In fumigation experiments it was found that nitro- 
benzol could be successfully used for killing the mites without injuring the 
fowls, but with the egg-laying hens the fumes inhaled affected the unlaid eggs, 
to such an extent that they could not be used for domestic purposes. 

Report of the entomologist, C. E. Wilson (Virgin Islands Sta. Rpt 1920 , pp. 
20-34 ).—During the year 1920 a careful study was made of scale insects and 
their host plants in the Virgin Islands. This is reported in tabular form, the 
scientific name, common name, host plants, and occurrence on each of the three 
main islands being given for each species, of which 46 are recorded. 

An improved insecticide emulsion, which will keep indefinitely in the con¬ 
centrated form without separation of kerosene and which will also keep in the 
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form of emulsion for a long period when diluted, first described by the agrono¬ 
mist in his report for 1915 (E. S. XI., 36, p. 252), was used with success in the 
control of Coccidae and other insects. It is made by dissolving 4.5 lbs. of 
whale-oil soap in 1,000 ce. of fusel oil, to which 8,000 ce. of kerosene is added 
and the whole vigorously stirred until thoroughly emulsified. The stock solu¬ 
tion may be diluted at the rate of 1 to from 10 to 20 parts of water. 

The widespread and constant increase in numbers of Aleurodicus cocois and 
Aleurothrixus floccossus led to the introduction of the red fungus {Aseher- 
sonia, aleyrodis) as a control measure. Due to unfavorable conditions at the 
time, this fungus failed to become established. 

Investigations of sugar-cane insects* have shown infestation by the sugar¬ 
cane borer (Diatraea sacelumilis) , the weevil cane borer (Mctamasim 
sericeous) , the cerambycid cane borer ( Lagochirus araneif orniis) , mealy bugs 
(Pseudococcus sa-cchari and P. calccolarkie ), scale insects ( Targionia sac - 
chart), root grubs (Ligyrus sp. and Stratacgus tUanus ), and shot-hole borer 
(.Xylcborus sp). The borers M. sericcus and L. araneiformis caused the most 
injury, 15 per cent of the cane on the station grounds being damaged by them 
during the year. It is estimated that their, ravages resulted in the loss of 
more than 2,000,000 lbs. of sugar during the year. 

Cotton was found to be attacked by the cotton aphis, cotton worm, bollworm, 
green stink bug (Nezara viridula), the cotton Stainer ( Dysdcrcus andreae ), the 
leaf blister mite ( Eriophyes gassy pH) , the West Indian peach scale (Aulacaspis 
pentagona ), the hemispherical scale, and the black scale. 

Corn and Hopi maize suffered severely from insects during the year. Young 
corn plants in St. Croix were severely damaged by the corn leafhopper (Dicrano- 
tropis maidis) , while very few were found on the Hop! maize. Other insects 
mentioned are the bollworm, which injured Hopi maize even more than corn; 
the sugar cane borer, which attacked both; and the corn aphis (Aphis maidis ), 
which occasionally appeared on young corn and was largely kept in control by 
parasitic and predacious insects. 

The West Indian sweet-potato weevil (Euscepes hatatae) is the most serious 
enemy of sweet potatoes in the Virgin Islands. Its injury, which was 90 per 
cent on untreated vines, was reduced about 75 per cent by dipping in kerosene- 
fusel oil emulsion, as mentioned above. Its injury to late-planted vines was 
reduced about 60 or 65 per cent, untreated cheek vines having shown about 98 
per cent infestation. 

Two species of white flies were noted, namely, Aleurodicus cocois , which was 
found attacking the leaves of almond, banana, calabash, coconut, palm and other 
palms, and Ficus elmtiea, and Aleurothrixus jlocvossus, which was found 
attacking guava. 

Notes on the occurrence of and means of control for a number of other 
insects of importance during the year are.also presented. The pests thus noted 
include the cattle tick, which was found every month on cattle; the fig borer 
( Batocera ruhus), which did severe damage to fig and mango trees; mosquitoes, 
of which Aedes calopus, Anopheles aTbimanus, and Gulex quinquefmeiatus were 
the only species collected in St. Croix; Corythuca gossypti and the West Indian 
white peach scale (Aulacaspis pentagons), found infesting castor beans; slugs 
(Veromcella ocddentaUs) , reported as doing severe damage to all vegetables 
in St. Thomas; the green stink bug, which in some cases rendered 50 per cent 
of the green pods of beans unfit for use; the bean leaf roller; the southern beet 
webworm ( Pachyzancla Mp-unctaHs) ; the diamond-back moth; the southern 
cabbage butterfly (Pontia menuste) ; the cabbage aphis; the melon,.caterpillar; 
and a number of other pests found injuring eggplants, okra, tomatoes, and 
stored grain and grain products. 
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Effects of nicotin sulphate as an ovicide and larvicide on the codling 
moth and three other insects, N. E. McIndoq, F. L. Simanton, H. K. Flank, 
and R. J* Fiske (O'* S. Dept . Agr. Bui 938 {1921), pp. 19).— This bulletin Is based 
upon experiments conducted in the laboratory at Washington and in three 
important apple regions of the United States, namely, the Lake region at 
Benton Harbor, Mich., the mountainous region at Grand Junction, Colo.: and 
the semiarid region at Roswell, N. Mex. The first part of the report consists 
of experiments conducted in the laboratory concerning the effects of nicotin 
sulphate as an ovicide and larvicide on the codling moth, silkworms. Colorado 
potato beetle, and the white-marked tussock moth (pp. 2-15). This is followed 
by experiments conducted with a view to determining the effectiveness of 
nicotin sulphate as compared with the efficiency of arsenate of lead for con¬ 
trolling the codling moth in orchards. 

In the laboratory nicotin sulphate, with one exception, was found inefficient 
against all of the eggs tested. “About 20 per cent of the freshly laid eggs 
sprayed with a solution of nicotin sulphate 1: S00 failed to hatch and one-third 
of the remaining embryos that emerged died before they entered pears sprayed 
a week previously. Hence about one-half of the eggs and larvae had been 
destroyed up to the time when the remaining larvae entered the sprayed pears; 
a large percentage of the latter larvae died, as about 80 per cent of the pears 
did not become wormy. According to these laboratory results, nicotin sulphate 
does not seem to be efficient against the codling moth, although only one 
application of it was made; nevertheless its effectiveness would certainly be 
increased in proportion to the number of its applications and to the amount of 
rainfall.” 

The conclusions drawn from field experiments are as follows: “According to 
the work conducted during the season of 1917, it is shown that nicotin sulphate 
1:800 with soap gave a fair degree of control for the codling moth at Benton 
Harbor, Mich., and at Roswell N.. Mex., but that it was not as effective as 1 lb. 
of powdered arsenate of lead to 50 gal. of water; and also that there was no 
practical advantage in combining arsenate of lead and nicotin sulphate in sprays 
designed to control the codling moth. Of course, it is well known that nicotin 
sulphate controls aphids on fruit trees, hut this phase of the subject is not con¬ 
sidered in this paper. At Grand Junction, Colo., where the infestation was 
much heavier, nicotin sulphate 1:800 without soap was inefficient against the 
codling moth.” 

Experiments with grasshopper baits, J. R. Parker and H. L. Seamans 
(Jour. Econ. Ent .* Ilf (1921), No. J, pp. ISS-l 41 ) .—This is a brief report of pre¬ 
liminary experiments conducted in Montana during the summer of 1919 for the 
purpose of improving the efficiency and reducing the cOvSt of the poison bran 
mash commonly used for grasshoppers, special attention being given to finding 
substitutes for lemons and oranges. A brief reference to' this work is made by 
Cooley in a report previously noted (E. S. R., 44, p. 348). 

Amyl acetate was found to be not only the most attractive of the materials 
tested but also the cheapest of those that ranked high in attractiveness, an 
ounce, costing 5 cts.,. being equal to S lemons or oranges. Vanilla ranked sec¬ 
ond in the list of attractive materials and with amyl acetate was far better 
than any of the other materials tried, although its present cost prevents its 
use. Of the fresh fruits, watermelon gave the best results, but it was not nearly 
as attractive as amyl acetate or vanilla and but little better than salt alone. 
Salt alone was found to give as good results as molasses and salt, and both 
gave better results than when lemons or oranges were added. Oranges ranked 
fifth in the list of 12 attractive elements used, and lemons ranked tenth in 
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It is pointed out that these tests were conducted with adults of only one 
species, namely, Camnula pellucida Sciidd., which had gathered in great num¬ 
bers for breeding and egg laying. 

Chinch-bug resistance shown by certain varieties of corn, W. P. Flint 
(Jour. Econ . Ent., 14 (1921), No. 1, pp. 83-85). —In comparative tests in counties 
in Illinois heavily infested with chinch bugs, where a number of varieties of 
corn had been used, that known as White Democrat was markedly resistant 
when grown on fertile soil. The higher yield in this and several other varieties 
seems to be entirely due to their power to resist chinch-bug attack, since there 
was no difference in the number of chinch bugs present. 

The potato leaf hopper and tarnished plant bug in 1916, S. Marcovitch 
(Jour. Econ. Ent., 14 (1921), No. 1, pp. 61 , 62, pi. 1). —This is a report upon 
observations made in Minnesota. 

Further notes on the life history of the potato leaf hopper (Einpoasca 
malt he B.), A. IIartzell (Jour. Econ. Ent., 15 (1921), No. 1, pp. 62-6 S, fig. 
1). —This is a report of studies of the life history of E. mail made at the Iowa 
Experiment Station during the season of 1920, in continuation of those previ¬ 
ously noted (E. S, R., 44, p. 549). 

The influence of leafhopper control on potato yields, J. II. Ever (Jour. 
Econ. Ent., 15 (1921), No. 1, pp. 69-71). —The author reports briefly upon com¬ 
parative tests of different insecticide and fungicide combinations, made during 
1919 and 1920, which lead him to question the economy of attempting the control 
of hopper bum in regions where there is comparatively little sunshine during 
the growing season. 

Progress report on the season’s work on the production of potato tip- 
burn, F. A. Fenton (Jour. Econ. Ent,, 15 (1921), No. 1, pp. 71-83, figs. 2). — 
Tests were conducted during 1920 to determine the effect of artificial mutila¬ 
tion on the potato leaf, the result of colonizing leaf hoppers ( Empoasca inali 
LeB.) on the plant foliage under different environmental conditions, the com¬ 
parative effect of different stages of the insect on the leaves, the injury other 
insects might produce, and the effect of Bordeaux mixture on the leafhoppers. 

“ Tipburn or hopperburn of the potato is produced through the agency of 
E. mall. All nymphal stages of the leafhopper are capable of producing symp¬ 
toms of the disease. The older the nymphs the greater the amount of injury 
done, nymphs in the first and second instars being incapable of producing any 
effect on the leaf unless in numbers. The greater the number of nymphs on a 
leaf the sooner the injury develops and the more rapidly the leaf or plant is 
killed. The adult hopper is not nearly so effective as any of the nymphal 
stages but will produce the disease when concentrated in large numbers on a 
given plant. 

“ The disease is produced to the same extent and just as soon under such 
diverse environmental conditions as type of soil, amount of moisture in the 
soil, presence or absence of sunlight, or reduced leaf transpiration. Tipburn as 
a disease is localized, being confined to that part of the plant exposed to the 
attack of the leafhoppers, whether this be a leaflet or entire branch. 

44 Other insects known to feed on potato, such as Buffalo treehopper nymphs, 
tarnished plant bugs, potato aphis, and flea beetles, produce a type of injury 
characteristic of the individual species concerned but in no way resembling 
tipburn. 

“ Bordeaux mixture prevents tipburn by repelling the ovipositing female leaf- 
hoppers.” 

, The corn leaf aphis (Aphis maidis Fitch) in Kansas, J, W. McColloch 
(Jour. Econ. Ent., 15 (1921), No. 1, pp. 89-94? pis. 2). —This is a report of obser¬ 
vations made at the Kansas Experiment Station of the more important tvrwao ** 
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injury, and of certain experiments which indicate possible means for the reduc¬ 
tion of the injury. The author finds that in Kansas A. maidis is a pest of the 
various sorghum crops, as well as of corn. 

The satin moth, an introduced enemy of poplars and willows, A. F. Bur¬ 
gess (27. 8. Dept. AgrDept. Circ. 167 (1921), pp. 16 , figs. 7).—The satin moth 
(Stilpnotia sdlicis L.), a well-known European pest, was first reported from 
the United States about July 1, 1920, as defoliating Carolina poplars (E. S. R., 
44, p. 252). A survey made of the infestations show an area of 642 square 
miles, including 60 towns in Massachusetts and 4 in New Hampshire, to have 
been infested by it during 1920. The pest is thought to have been in this 
country for several years but only became abundant enough to spread very 
rapidly during the past two or three years, the worst infestation being in the 
area along the Fellsway at the Medford-Maiden, Mass., line. 

Its name is taken from the white, satin-like appearance of the moths, which 
are larger than most of the white moths native to New England and have 
no colored markings on the wings. The eggs are laid in somewhat elongated 
patches, 18 to 22 mm. in length, and covered with a white secretion which holds 
them together in the cluster, which is very conspicuous and easily distinguished 
from the egg masses of other moths. Dissections show' that a female produces 
about 550 eggs, which are usually laid on the underside of the leaves and on 
the branches and trunks of the trees, though they are sometimes deposited on 
grass, weeds, or stones, and even on the ground if no more convenient place is 
available. In 1920 the first eggs were observed in the field July 6, and an un¬ 
hatched cluster was found as late as August 10. Hatching takes place about 
15 days after oviposition, though the period is frequently shorter if the weather 
is hot. 

In the first two larval stages molting takes place after 5 or 6 days. Arriving 
at the third stage the larvae immediately seek shelter and begin the construc¬ 
tion of a small web, in which they hibernate. Crevices or uneven places in the 
bark are sought by the larvae, and if the cavity is not sufficiently deep a small 
amount of bark is excavated. The cavity is then lined with silk, and the larva 
spins a cover over the entrance. While probably most of the larvae remain in 
the pockets during the winter, a few cases have been noted where they have 
deserted them temporarily during the fall. 

The feeding of the small caterpillars is confined to the epidermis of both 
sides of the leaves, and if the infestation is severe, most of the foliage on the 
trees may be denuded so that only the ribs and framework remain. Since most 
of this feeding occurs during the first half of August, many of the leaves that 
are only partially eaten turn brown and drop earlier than normal. “ Observa¬ 
tions in the field during 1920 indicated that feeding by the small larvae was 
confined principally to different species of poplar, the Carolina, Lombardy, 
Balm of Gilead, and silver leaf showing the most defoliation. In the laboratory 
experiments willow was equally favored, but the small larvae starved rather 
than feed on alder, apple, gray birch, elm, red oak, and white oak.” 

Emergence in the spring has not been observed in this country, but the larvae 
probably come out of the webs and begin feeding as soon as sufficient foliage 
is available. After passing through several molts they become full grown by 
about July 1. When full grown the larvae are 45 to 50 mm. long, with a bluish- 
black head covered with short hairs and a black body mottled with white mark¬ 
ings of irregular shape. After feeding is completed the larvae seek shelter and 
spin loose cocoons, many of which are made by drawing together the edges of 
leaves on the trees. They are sometimes made in crevices in the bark, in 
rubbish near the base of trees, or on the sides of buildings. Pupation 
*. -''A'*-Vnr .inir 6. the time spent in the pupal-stage 
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averaging 9 days. The first moth was found on July 2, and for the next two 
weeks the number increased. 

The species is common in England and Ireland, and throughout Europe, its 
range extending from Spain to Eastern Asia and as far north as Norway, and 
it is said to be present in the Orient. 

In Europe it is usually controlled by parasites and other natural enemies 
and is not considered a pest of first rank. Of the numerous parasites; which 
attack it, a number are already well established in the infested area in New 
England. Field observations show Catosoma sycophanta R. to be one of the 
valuable insects that attack the larvae and pupae, and Compsilura concinnata 
Meig. was found to heavily parasitize the large larvae. Tclemmus callfomiens 
Ashxn. has been reared from the eggs. Control measures consist in the applica¬ 
tion of creosote to the egg clusters and in the use of arsenate of lead in the 
spring, as soon as the trees are in full leaf, at the rate of 10 lbs. to 100 gals, of 
water, using soft soap for a sticker, to be repeated in the middle of June and 
again about August i if necessary. 

The pea moth in Wisconsin, C. L. Fluke, ,tk. {Jour. Econ . Ent., 14 (1921), 
No. 1, pp. 94-88).' —This is a summary of studies of Laspeyresia novimmiM 
Heinr. conducted by the author, a bulletin on which has been noted (E. S. R., 
48, p. 257). 

European corn borer in New York State, E. P. Felt (Jour. Econ. Bnt14 
(1921), No. 1, pp. 85-89). —This is a brief account of the status of this pest in 
New York. 

Biology of the smartweed borer, Pyransta ainsliei HeiiuuTTk-C. Atnslxe 
and W. B. Cabtwbight (Jour. Ayr. Research [ U . S.],29 (1921), No. 11, pp. 887- 
844 ).—This is a report of observations of R. ainsliei, which first came to the 
attention of the senior author in 1912, when hibernating larvae were found 
in cornstalks at Franklin, Tenn. It is pointed out that until recently the 
species, which was first described by Heinrich in 1919 (E. S. R., 42, p. 361), 
has been confused with a similar species, P. pemtaMs Grote, which feeds on 
lotus. A summary of information on smartweed and lotus borers by Chit¬ 
tenden, in 1918, has been noted (E. S. R,, 40, p. 756). 

The smartweed borer is known to occur in Massachusetts, New York, Penn¬ 
sylvania, Ohio, and Illinois, and has been taken by the author at numerous 
points in Tennessee and Kentucky, and at Olemson College, S. 0. Since its 
principal food plant. Polygonum . pennsylvanicum , occurs throughout the eastern 
half of the United States, it is thought likely that the distribution of the borer 
is coextensive with it. 

It is pointed out that the plants on which larvae are found include food 
plants proper and also shelter plants. While several species of the genus 
Polygonum have been recorded as food plants of the larvae, the authors’ ob¬ 
servations indicate very clearly that south of the Ohio River, at least, it 
breeds only in P. penns ylvamemn. The species has been reared from eggs to 
full-size caterpillars on leaves of curled dock (Rumex crispus) and buckwheat 
(Fampyrum fagopyrum), both of which are close relatives of Polygonum, but 
the larvae have never been found on these plants in the field. On the leaves 
of lotus (Nelmnho lutea), which is the host plant of P. penitaUs, the larvae in 
several experiments have starved to death after merely pitting the leaf sur¬ 
face, and the statement of Heinrich (E. S. R., 42, p. 361) that the authors have 
reared larvae to maturity on N. lutea is said to be an error. Shelter plants 
include all. plants the stems of which.are entered by larvae seeking winter 
Quarters, of which a number, including corn, are recorded. 

u In Tennessee there are two generations of the smartweed borer each year. 
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well-defined periods of maximum abundance, the first from June 20 to July 5 
and the second from August 18 to SO. Moths emerging in June at once oviposit, 
and the resulting larvae complete their growth early in August and immediately 
pupate in tlieir larval burrows in the smartweed stems. The moths emerge 
later in the same month and give rise to the second generation of larvae, 
which reach full growth before winter and without further feeding remain 
in the food or shelter plants unchanged until they pupate in May and June 
of the following- year.” 

In a reared series of larvae from eggs hatching August 18 a number of moths 
emerged October 18 and 15. The eggs have been taken many times by the 
authors in the field, but oviposition has not been observed. They are laid in 
small patches or often in rows, with the individual eggs overlapping shingle 
fashion, on the underside of the The number of eggs per mass varied 

from 4 to 16, with an average of 9.§pin a collection of 30 egg masses and from 
7 to 14, with an average of 9.47 per mass, in a collection of 17 egg masses. The 
incubation period from June to July was 6 days and In late August 6 days. 

Upon hatching, the young larvae at once enter the stem near the rip of a 
branch, choosing the base of a petiole for their point of attack. That they are 
somewhat gregarious at this stage is shown by the fact that all the larvae 
hatching from one egg mass usually enter the stem at the same point, which 
may be several inches from the egg mass. Larvae of the first generation make 
no effort to leave the smartweed stems but pupate in them as soon as fully 
fed. Those of the second generation attack the plants in the same way and 
feed as did their progenitors until they are fully grown. This -stage is reached 

.about the last of August, and thereupon many of the larvae abandon their 

host plant and seek shelter elsewhere. 

The species varies greatly in abundance from year to year. This in Ten¬ 
nessee, at least, appears to be due to the variation in the abundance of its 
parasites, of which the most important is the tachinid (Panzeria) Pyram- 
tomvia p&ntoalis Coq. Over 40 per cent of the larvae taken in the field at 
Knoxville for rearing are said to have been killed by this parasite. The flies 
that have been reared by the authors have emerged during two distinct periods, 
from May 30 to June 10 and from August IS to September 12, coinciding closely 
with the normal dates for the emergence of the adults. This is thought to 
indicate that the flies' attack the host larvae during their early instars. Three 
other tachinid flies are said to have been reared from P. pemiali% namely, 
Eworista vulgaris Fall., Bypostena vanaMlis Coq., and PTioroeera comsioeki 
Will., and three apparently distinct hymenopterous parasites, by the authors. 

Report on investigations of the pink hollworm of cotton in Mexico, XL C. 
Loftin, K. B. McKinney, and W, K. Hanson (IT, $, Dept. Agr. Bui. 918 (1921 \ , 
pp. 6Jf f pis. 5, figs. 11 ).—The present report is based upon two years’ work con¬ 
ducted in Ciudad Lerdo, Durango. Mexico, near Torreon, the so-called Laguna 
district, by the Federal Horticultural Board. The report deals with the dis¬ 
tribution of the pink hollworm (Pectinophom goesypielki. Saund.), its life his¬ 
tory, seasonal history, feeding habits of the larvae, damage caused, food plants, 
dispersal, natural control, and repression. 

This pest was introduced into Mexico in 1911 with seed for planting, and five 
years Later was generally and uniformly distributed throughout the Laguna 
and had reached its* maximum development Infestation starts in the spring 
as book as squares are formed, by moths emerging from hibernating larvae, 
and rapidly increases until practically every boll is infested with several larvae 
by fall. Its life cycle was found to be completed in an average of 31 clays in 
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the summer, hilt the larval stage of hibernating or resting larvae may be ex¬ 
tended for two years or more. 

44 Dispersal, is mainly through the carriage by man of hibernating larvae in 
seed, but local dispersion is brought about also by flight and carriage of adults. 
The pint bollworm causes approximately 25 per cent gross damage to the 
Laguna crop by feeding in the bolls and squares. This feeding results in a 
reduction in the quantity and quality of the lint produced, reduction in the 
quantity of seed, and lowering of the quantity and quality of the oil content 
of the seed. Early cleaning of fields by burning ail the old stalks and bolls, 
cleaning and fumigation of gins, oil mills, and seed warehouses, the fumiga¬ 
tion of all seed kept on the plantations, and the early maturity of the crop are 
recommended as' means of control.” 

A list is given of 12 references to the literature cited, and a description of 
the pink bollworm, by Busck, in a paper previously noted (E. S. B., 37, p. 564) 
is reprinted in an appendix. An account of this pest by Hunter has been noted 
(E. S. R. s 89, p. 764). 

Some JLepMopfera likely to be confused with the pink bollworm, 0. Hein¬ 
rich (Jour. Ayr. Research [17. 8.1, 20 (1981), No. 11, pp. 807-838, pis. 17).— 
This is a report of studies conducted for the purpose of defining the characters 
by which the larva and pupa of the pink bollworm ( Peefmophora go&sypiella, 
Saund,) can be distinguished from those of other Lepidoptera attacking cotton 
or related maivacuous plants and from those feeding on plants other than 
malvaceous but frequently found in the neighborhood of cotton fields. 

It is pointed out that, a few species', including Dicymolomia julianaUs Wlk. 
and Orooklosema plebeiana Zel., so closely resemble the pink bollworm in their 
habits and their larval stages that they can only be distinguished by a careful, 
examination of their structure. The field work upon which this paper is based 
was conducted throughout the area in southeastern Texas where the pink boll¬ 
worm has been found to occur, and in Cameron County at the southern ex¬ 
tremity of the State. In the present paper 88 species are considered, of which 
six, namely, Gtlechia ucotrophella, Telphusa mariona , BorJcJimisenia diveni, 
Eolcoeera confmnulella , Hugos ma cHseretivmia, and Phalonia eephalcmtliana are 
described as new, and four, previously described, are recorded from the United 
States for the first time. 

Experiments with contact sprays for leaf miners, W. 0. O’Kane and 0. A. 
Weigel (New Hampshire 8t-a. Tech. Bui. 17 (1921), pp. 24, figs. 5). —The experi¬ 
ments here reported were commenced in the laboratories at Durham, N. 11., in 
the early summer of 1917 and were continued in near-by orchards, with addi¬ 
tional studies at Columbus, Ohio. The work was carried on with apple foliage 
infested with the apple leaf trumpet miner, with foliage of marguerites infested 
with the marguerite fly (Phyto-mym chrysanthemi ), and with quince leaves 
infested by miners. The results of the studies have been summarized as 
follows; 

“Preliminary laboratory experiments gave inconclusive results as to pene¬ 
tration of sprays into leaf mines in the species observed, except adjacent to 
points where there was an opening to the surface. 

“ Studies of the apple leaf trumpet miner under orchard conditions gave the 
following results: The expectation of normal position of the larva in the mine 
from 2,645 observations was for mature larvae, first generation, 16+ per cent 
at small end of mine, 71+ per cent at center, 18+ per cent at large end; for 
young larvae, second generation, 53+ per cent at small end, 30+ per cent at 
center, 16+ per cent at large end. The expectation of normal dead was for 
mature larvae, first generation, 8.79 per cent; for young larvae, second genera¬ 
tion, 7,61 per cent The position of dead larvae from all treatments cor re- 
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sponded approximately to the position of normal larvae. Records of larvae 
from sprayed foliage, tabulated according to size of larva, showed maximum 
mortality of 41 per cent in smallest larvae, this mortality diminishing steadily 
to a minimum of 13 per cent in larvae of next to largest size No casual rela¬ 
tionship was discovered between position of larva in mine and mortality. The 
more mature larvae were found more frequently in the smaller end of the 
mine, and the younger larvae were found more frequently in the larger end of 
the mine. A study of progressive mortality following spraying showed an 
apparently considerable mortality at the end of 24 hours, a diminished mortality 
at the end of 48 and 72 hours, and a marked increased mortality at the end of 
7 days. None of the sprays used gave any considerable efficiency with mature 
larvae of the apple leaf trumpet miner, first generation; nicotin sprays at the 
stronger dilutions and, to a less extent, kerosene emulsion 1:8 gave net effi¬ 
ciency ranging from 73 to 37 per cent with the young larvae, second generation. 

“ Experiments with the same materials on quince leaf miner (omitting kero¬ 
sene emulsion) gave a mortality ranging from 14 to 100 per cent, the heavier 
mortalities predominating. Experiments with highly concentrated insecticides 
on mines containing pupating larvae and pupae of the apple leaf trumpet miner 
gave a maximum mortality of 83 per cent, but in most cases a mortality of less 
than 50 per cent. Contact sprays applied to foliage bearing eggs of the apple 
leaf trumpet miner gave mortalities ranging from 89 to 100 per cent in the 
case of all nicotin sprays and in the case of lime sulphur solution. Kerosene 
emulsion gave a maximum mortality of 7+ per cent. Sprays applied for the 
first generation of the apple leaf trumpet miner gave definite residual effects 
on the eggs of the second generation, laid two to three weeks later, the mor¬ 
tality on foliage that had been sprayed with nicotin sprays at the less dilutions 
ranging from 70 to 90 per cent, as compared with a normal mortality of 22 
per cent Lime sulphur and kerosene emulsion gave no apparent residual 
effects. Chemical tests intended to detect the presence of sprays eight days 
after application in somewhat rainy weather gave negative results. Further 
tests under somewhat different weather conditions gave positive reactions at 
the end of 5 clays, occasional reactions at the end of 8 days, and rarely at the 
end of 11 days.” 

Hessian fly prevention, H. A. Gossaed and T. EL Parks (Jour. 1Hem. Ent., 
Ilf (1921) t No. 1, pp. 53-60). —This is a discussion of work in Ohio during the 
years 1919 and 1920, which has led to the following conclusions: 

“A well-organized extension service cooperating with the county farm bu¬ 
reaus can get the recommended dates for seeding into the hands of the farmers 
within 24 hours or less after they are determined from the emergence records. 
And, further, by energetic preliminary work, the extension entomologist can 
secure the ready cooperation of 99 per cent of the farmers in a seeding cam¬ 
paign. ... As a result of our annual surveys and correlated efforts, a 
threatened heavy brood of fly has been kept suppressed, and there will be twice 
as many bushels of wheat in Ohio in 1921 as would have been the ease had 
we given the insect no attention.” 

The beet leaf-beetle and its control, F. H. Chittenden (U. S. Dept. Ayr., 
Farmers’ Bui 1193 (1921), pp. 8, figs. 7').—This is a summary of information on 
Manor la pumtieoUis Say, the larva and, to a lesser extent , the adult of which, 
in the Rocky Mountain States, injure the foliage, especially of young sugar 
beets, and also attack table beets of all kinds and spinach. The present paper 
gives more detailed information than the earlier account (E. S, R., 15. p. 692). 

. This species' occurs along the Atlantic seaboard from Massachusetts to 
Florida, in California near the seaeoast* and in the alkaline regions of Colo- 
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of Kansas and Texas. The maritime forms occurring along the Atlantic and 
Pacific coasts do not cause injury and may be distinct geographical races. The 
adults feed on sugar beets, garden or table beets, mangel-wurzel, Swiss chard, 
spinach, lamb’s-quarters, seablite, Russian thistle, saltwort, saltbush, sea-purs¬ 
lane, and pigweed. The larvae feed on sea-blite, lamb’s-quarters, Russian 
thistle, and sugar beets only. The adults cut large, irregular holes through the 
leaves of the sugar beet, and the larvae do similar injury, eating pits in the 
leaves, frequently without cutting through. They also act as carriers of the 
spores of beet leaf-spot. 

In the Arkansas Valley in Colorado there are two generations and a partial 
third each year. The beetles pass the winter on the surface of the ground in 
alkali areas under tufts of grass, etc. They issue from winter quarters in 
March and April and deposit their eggs. The first generation of beetles from 
these eggs, in Colorado, appears late in May or early in June, and the second 
generation becomes mature during the latter part of July. The eggs hatch in 
from S to IS days, the larvae feeding from 3 to 4 weeks. When mature, the 
larvae burrow into the soil to a distance of 0.5 to 2 in. and form cells in which, 
in S or 9 days, they transform to pupae and then to adults. 

Control measures consist in burning the grass, weeds, etc., in which they 
hibernate, and their control is furthered by use of trap heaps of weeds, etc., 
which are later burned. In tests made with arsenicals and other insecticides 
neither dusting nor spraying has proved entirely effective. 

The Mexican bean beetle, a new pest in Alabama, W. E. Hinds (Alabama 
Col Sta . Bui. 216 (1921), pp. 11-18, pis. 4, fig. 1 ).—This is a popular summary of 
information on EpilacKna cormpta Mills., which is thought to have been intro¬ 
duced into Alabama in carload shipments of alfalfa hay, and by November, 
1920, had spread into all or parts of 13 counties centering around Birmingham, 
Ala., the known infestation at that date covering at least 4,500 square miles. 
Earlier accounts, by the author, of its occurrence in Alabama have been noted 
(E. S. B„ 45, p. 55). 

In Alabama it attacks all varieties of table beans, including all of the kidney 
beans, whether of the common snap or shell varieties, cornfield beans, Califor¬ 
nia black-eyed peas and all other cowpeas, and soy beans. In the experience 
of Alabama bean growers the destruction of kidney bean crops (snap and shell 
beans) has commonly been complete after about the first of July, while only a 
part of the early spring crop has been secured and the late planting of beans 
lias proved useless. Lima beans are usually less completely destroyed, and 
a partial crop may be secured. Pole and “ cornfield ” beans have been com¬ 
pletely destroyed as a rule. It is thought the loss in the table bean crops may 
exceed 70 per cent. Crops of cowpeas and soy beans, while usually less severely 
injured thus far, have in some cases been riddled about as completely as the 
table beans, the reduction in the yield of cowpea hay having been as high as 
one-third of its normal weight and the loss in feeding value an even greater 
proportion. The winter is passed only In the adult stage, most of the beetles 
continuing to feed until frost has killed the foliage. 

Quarantine measures have been applied to the known infested area and to 
an adjoining safety zone approximating 25 miles in width. No really effective 
and satisfactory measures of control are yet known. It is thought that the 
most effective methods of checking the bean beetle consist in the prevention of 
late fall breeding and the removal of favorable winter shelter. Control by 
application of arsenical poison tortile foliage is not satisfactory (1) since the 
insects are mainly repelled instead of killed, (2) because of the difficulty of 
applying any insecticide so as to coat the undersurface of each leaf and reach 
■their feeding places, (3) because of the rapid growth of the young bean plants 
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before the injury, becomes great, thus quickly providing fresh unpoisoned food 
areas, and (4) bean foliage is extremely tender and liable to burning* by a 
treatment that might kill the insect. 

Studies of this pest by Merrill, in New Mexico (E. S. R., 37, 465), and a 
bulletin by Chittenden and Marsh (E. S. R., 43, p. 455) have been noted. 

A girdle? on artichoke and other little-known insect pests, W. J. Baebg 
(Jour. Econ. EntIk (1921), No. 1, pp. 99, 100). —The cerambycid Mecas in- 
ornata Say is said to girdle the main stem of the artichoke, in Arkansas, about 
6 in. from the top at the time of oviposition. Caterpillars of llaploa colo-na 
reverse, Stretch are said to have appeared on strawberries early in April 
in the neighborhood of Johnsons, Ark., about 10 per cent of the foliage being 
destroyed. Eleodes tricostata Say is said to have damaged strawberry plants 
in new beds. 

[Papers on apiculture] (Jour. Econ. Ent., Ik (1921), No. 1 , pp. 101-137 ).— 
The papers here presented, which were given at the meeting of the section on 
apiculture of the American Association of Economic Entomologists held at 
Chicago in 1920, are as follows: The Value of Good Queens, by F. B. Paddock 
(pp. 101-105) ; the Problem of Controlled Fertilization of Queen Bees, by 
L. V. France (pp. 105-110) ; Further Notes on the Value of Winter Protection 
for Bees, by J. H. Merrill (pp. 110-114) ; Some Beekeeping Problems for Ex¬ 
periment Stations, by F. C. Pellett (pp. 114-116) ; Stopping the Distribution 
of American Foul Brood at its Source, by S. B. Fraeker (pp. 117-121) ; Legisla¬ 
tion for Control of Foulbrood, by M. C. Tanquary (pp. 121-127) ; and Mixed 
Infection in the Brood Diseases of Bees, by A. P. Sturtevant (pp. 127-134). 

Leconte’s sawily, an enemy of young pines, W. Middleton (Jour. Agr. 
Research [F. &.], 20 (1921), No. 10, pp. 741-760, pis . 5, figs. 3). —This paper 
summarizes the status of knowledge of the life and seasonal history of 
Neodiprion lecontei (Fitch), a sawfly originally described from specimens col¬ 
lected in New York, which occurs from southern New England south to Vir¬ 
ginia and West Virginia and west to Michigan and northern Wisconsin, and 
has been collected in North Carolina and in southern Mississippi and Louisiana. 

The hrst part of the paper consists of detailed descriptions of the life stages. 
The time between the deposition of the first egg and the emergence of the 
last adult is said to be approximately either 12 or 14 months, that is, 12 
months when the eggs are laid in the late summer or early fall and 14 months 
when they are laid in the later spring or early summer. From the cocoons 
of a single colony there are two periods of adult emergence, the first of which 
is termed “ brood A” and the second “'brood BA When the colony period begins 
in late spring or early summer, brood A emerges in the late summer and early 
fall of the same year and brood B emerges in the late summer anil early fail 
of the following year, making the length of the colony period 14 months. 
When the colony period begins in the late summer, brood A emerges in the 
spring and early summer of the following year and brood B emerges in the 
late summer and early fall of the following year, making the length of the 
colony period 12 months. 

The eggs, which are laid in a row of slits along one of the serrated edges of 
the leaf, vary in number from 25 to 218. As a result of there being two periods 
of adult emergence there are two periods of oviposition and incubation during 
the year, coincident with those of issuance, the first occurring in the late spring 
and. early summer, particularly May and June, and the second in the late 
summer and early fall (late July, August, and early September). The period of 
incubation as determined by the time elapsing between the laying of the first 
egg and the hatching of the first larva varies from 13 to 21 -days, with an 
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The length of the larval feeding period from hatching out to the appearance 
of the first prepupa varies from 25 to 31 days, with an average of 28 days. 
The approximate length of the first stage is 6 days, of the second, third, and 
fourth 5 clays each, and of the fifth and sixth 4 days each. The larvae of the 
first three stages eat only the epidermis and the immediately adjoining tissue 
of the needles, but beginning with the fourth stage and cont"lining through the 
sixth, they eat the whole of the needle and occasionally portions of the tender 
bark of the young twigs. Following the larval feeding period comes the 
prepupal instar, a larval, nonfeeding, cocoon-spinning, quiescent stage. The 
length of the cocoon period, passed several inches beneath the surface of the 
ground, from its spinning to the issuance of the adult, varies with the character 
of the colony, the period between the first cocoon and the first adult from eggs 
laid in May or June ranging from 13 to 23 days in brood A and from 364 to 
379 days in brood B. 

This sawfly is said to appear and disappear periodically, being abundant for 
several years, then for a few years becoming rare. The jack, pine ( Finns 
banhsiana) , the red pine (P. resinous ) , and the scrub pine (P. Virginian a) are 
the primary or preferred hosts of the species, and ten species of Pinos and the 
American larch are mentioned as secondary or possible hosts. 

No parasites have been reared from the egg or uncocooned lame, but four 
hymenopterous species, namely, Exenterus diprioni Roh., Lagorotis diprioni 
Boh., L. virginicma Rob., and Perilampus hyalimis Say, and four dipterous 
species, namely, Pkorocera claripennis Maeq., Adomonita demylus Wlk., Neo- 
pales maera V. d. Wp., and SpatMmeitenis spinigera Town. A bacterial wilt 
disease of the larva was observed in Wisconsin in 1912. None of these para¬ 
sites, nor the wilt disease, has been observed to be sufficiently abundant or 
effective to account for the periodical disappearance of the species. 

44 The species does considerable damage to both natural reproduction and 
nursery stock by defoliating* the trees. Complete or nearly complete defolia¬ 
tion before late summer usually kills that part defoliated, and since this insect 
shows a very decided preference for young trees, and the larvae often are 
numerous enough to strip the tree entirely of leaves, many young pines are 
killed by this work alone. Trees not completely denuded often die because in 
their weakened condition they are attacked by secondary insect enemies. When 
there is incomplete defoliation and the tree recovers, it is often stunted or mis¬ 
shapen and is of little commercial or ornamental value.” In nurseries and in 
parks, in case of heavy infestation, control can best be obtained by application 
of arsenate of lead at the rate of 2 lbs. of powder to 50 gal. of water. When 
less than 3/8 in. long, the larvae are said to be fairly well controlled by the use 
of nicotin sulphate. 

A revision, of the genus Fasciola, with particular reference to F. gig an- 
tica (Cobb.) and F. nyanzi (Jbeip.), H. G. Jackson ( Parasitology, 13 (1921), 
No. 1 , pp. 4®-36 } pi 1 , figs. 4). —Descriptions and a key for the separation of the 
species of Fasciola are given. 

On the life history of Ascaris lumbricoides V, F. H. Stewart ( Parasi¬ 
tology, 13 (1921) , No. 1 , pp. 87-47, figs. 8).—This is in continuation of papers pre¬ 
viously noted (E. S, R., 42, p. 383). 

After presenting a summary of the literature on the subject published during 
1919 and 1920, experiments conducted by the author during 1920 are briefly 
reported upon. The anatomy of the larva of A. suilla Duj. found on the nine¬ 
teenth day after hatching in the intestine of the pig and the development of 
certain organs in A. suilla from the embryo at hatching to the larva are de¬ 
scribed. The route taken by the larvae of A. suilla in their migration through 
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invasion of Ascaris larvae, and the extent of natural Ascaris infestation of 
pigs in England and treatment suggested with a view to the eradication of the 
disease are dealt with. 

Am hereditary Rickettsia-like parasite of the bedbug - {Cimex lectn- 
lari us), J. A. Aekweight, E. E. Atkin, and A. Bacot (Parasitology, 13 (1321), 
No. 1, 37-36, pi 1, fig. 1).—Rickettsia lectularia, a parasite of C. lectularius, is 
described as new. 

FOODS—HUMAN ETOTRITION. 


Nutrition laboratory, F. G. Benedict ( Carnegie Inst. Wash. Yearbook, 19 
(1920), pp. 287-276) .—This is the customary annual report of the nutrition 
laboratory of the Carnegie Institution (B. S. R., 43, p. 266). The additions fco 
the equipment during; the year include a static control recorder for testing 
the stability of a subject’s coordination mechanism when standing with 
eyes closed. The apparatus employs four movement adders, each of which 
accumulates the amount of sway in one particular direction. A graphic record 
is also provided to serve as a check upon the quantitative data. 

Brief reports are given of investigations in progress and abstracts of publi¬ 
cations issued during the year. 

The chemical composition of Texas honey and pecans, G. S. Reaps (Texas 
Sta. Bui. 272 (1921), pp. 5-9). —Analyses by the Official method are reported of 
IS Texas honeys from various plants and 11 varieties of pecans. The average 
composition of the honeys was as follows: Protein 0.86, reducing sugars 75.71, 
sucrose 1.17, nonsugars 4.02, water 18.51, and ash 0.28 per cent and direct 
rotation—15.8. These averages are similar to the averages for American honey 
reported by Browne (E. S. R., 19, p. 105S). 

The average composition of the pecan meats was as follows: Protein 10.66, 
fat 72.44, crude fiber 2.31, nitrogen-free extract 9.82, water 3.2, and ash 1.57 
per cent. Analyses are also reported for four samples of pecan hulls. These 
are considered, however, to have no food value. 

Relation of processing to the acidity of canned foods, W. D. Bigelow and 
P. H. Oath cart (Natl. Banners Assoc. Bui. 17-L (1921), pp. l f 8, figs . 16). —In-this 
bulletin, which continues the series of studies dealing with the processing of 
canned foods (E. S. .It., 44, p. 461), the results are presented of a systematic 
analysis of the acidity -of a large number of canned foods in terms of H-ion 
concentration as determined by the hydrogen electrode method. The data are 
'presented in tables including the description and source of the product, pH 
values, size of can, and time and temperature of processing. 

The range of pH values of representative canned fruits extends from. 
pH=2.9 for plums to pH=7 for lye hominy. Most fruits fall within the range 
of pH=3 to pH=4 and most vegetables between pH=5 and pH=6. Between 
pH=4 and 5 are found tomatoes, pimentos, and okra, between 6 and 7 peas and 
corn, and also salmon, shrimps, and tuna, the only fish products reported. 

A comparison of the pH values and temperature of processing shows that, in 
general, the greater the H-ion concentration the lower the process necessary 
for sterilization. Among the factors causing exceptions to this rule are varia¬ 
tions in heat penetration of different products and variations in preparation 
of the material, affording a greater or less opportunity for increase of bacteria. 

To determine the changes in H-ion concentration during the period of process¬ 
ing, a number of typical products were given the usual preliminary treatment 
and processed in Ho. 2 cans for varying periods of time, thus enabling a com¬ 
parison of pH values of the same kind of material at regular intervals. Fae- 
* * .<•»-..i_. TT YMT-vrr m*nmCC-5n CT SS hrnvjoht. out, in the results 
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reported, are the heat of processing, which tends to increase the acidity of 
foods, particularly in flic early stages of the process: the addition of water, 
sirup, or brine, tending to decrease the acidity; and diffusion, tending to in¬ 
crease the acidity in the ease of foods canned alone or with the addition of 
water, sirup, or brine, and. to decrease the acidity in cases of the addition of 
acid liquor as tomato sauce. The pH changes during the processing of a num¬ 
ber of products are given to illustrate the influence of the above factors. 

A brief explanation of pH values and H-ion concentration is appended. 

Creatinin. and Croatia in the Mood, C. C. Wang and M. L, Dicntler (Jour. 
Mol. GhemJ } 5 (1920), No. I, pp. 287-24 $).—Determinations by the method of 
Polio and Wu <E. S. It., 41, p. 13) of the creatiniu and creatin content of the 
blood of 24 normal women in intramenstrual and menstrual periods are re¬ 
ported, with the following general results: 

No regular variation for creatinin or creatin was found during menstrua¬ 
tion. The range for creatinin was from 0.96 to 1.65 mg. per 100 cc. with an 
average value of 1.3 mg., which falls within the range of the figures obtained 
by previous investigators, chiefly on men subjects, and thus fails to substanti¬ 
ate the theory that blood creatinin is lower in women than in men. No rela¬ 
tion wars observed between the age of the subject and the amount of creatinin 
eliminated. The range for creatin was from 2.23 to 4.65 mg. per 100 cc., the 
results being slightly lower than those reported by other observers. 

A study was also made of the influence of sugar on blood creatinin and 
creatin. The figures for creatinin were, with one exception, higher on the high 
than on the low sugar diet. The creatin readings were not so noticeably 
affected. 

The food requirements of children.—I, Total calorie requirements, 
L. E. Holt and H. L, Falls (Amer. Jour . Diseases Children , 21 (1921), No. I, 
pp. 1-28 , ’figs. 12). —This is the first of a series of papers on the general subject 
of the food requirements of the child during the whole period of growth, the 
discussion in this paper being limited to the different factors which must be 
considered in the estimation of the total calories. The observations of various 
authors are reviewed and discussed, and original observations are reported on 
over 100 normal children of both sexes from 1 to 16 years of age. 

The component parts of the total calorie requirements of children are consid¬ 
ered to be the requirements for basal metabolism, growth, muscular activity, 
and the food values lost in the excreta. For the basal requirement the authors 
accept the values given by Benedict (E. S. E., 43, p. 166) as representing the 
irreducible minimum. The food value normally lost in the excreta, as esti¬ 
mated from the observations of various workers, is calculated as 10 per cent of 
the total calories for all except nursing infants who utilize a much higher per¬ 
centage of the total food intake. 

The requirements for growth have been estimated by multiplying SO (the 
number of calories estimated by Kubner as needed daily to increase the weight 
of the body 1 kg. ( in one year) by the average increase in kilograms per annum. 
On this basis it is shown that the requirements for growth are greatest during 
the first years of life and during adolescence and are nearly uniform from the 
fourth to the tenth or eleventh year. The average of the requirements for basal 
metabolism, growth, and loss in excreta is shown to be nearly uniform for chil¬ 
dren of the same weight living under similar conditions, while the requirement 
for activity varies widely. It is tlie opinion of the authors that in many esti¬ 
mates of total calorie requirements for children this factor has not been taken 
into account sufficiently. It is.also emphasized that underweight children re- 
. quire more calories per kilogram and overweight fewer calories than those of 
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average weight. The tentative schedule of average calorie requirement is given 
as follows: 

, “ The average calorie requirement of children according to our observations 
is about 100 calories per kilogram at an age of 1 year (about 9.5 kg.). For 
hoys it falls to about SO calories at 6 years (about 20 kg.) and remains prac¬ 
tically constant at this value up to the age of 15 years, the increasing require¬ 
ments for activity being met by the reduction in basal requirements per kilo¬ 
gram. After a weight of 50 kg. (about 15 years) is reached the calories per 
kilogram can rapidly be reduced to adult standards, about 4S calories per kilo¬ 
gram. The requirement for girls falls to 76 calories per kilogram at 6 years 
(about 20 kg.), continues at this value until the tenth yearn During the tenth 
year it rises because the basal requirement is nearly constant while there is an 
increase in needs for growth and activity. The requirement remains at SO 
calories per kilogram until growth is complete, then falls rapidly to adult stand¬ 
ards, about 44 calories per kilogram.” 

In comparing this schedule with those proposed by others, the authors call 
attention to the fact that they have allowed a much higher value for calories 
per kilogram during adolescence than have others. This is thought to be abso¬ 
lutely essential because of the increased growth needs and the large require¬ 
ment for muscular activity at this period. 

The question of the practical significance of the nutritive value concep¬ 
tion with remarks on the minimum fat requirements of infants, F. vox 
Groeh (Biochem. ZfseJir97 (1919 ), No. 6, pp. 811-829 ).—The author describes 
two cases from Yon Pirquet’s infant clinic in Yienna of infants who were 
apparently satisfactorily nourished during the first six months of life on a 
diet of highly centrifugated milk supplemented with cane' sugar to give the 
proper caloric value. Although both of these children showed signs of inter¬ 
rupted growth during this period and suffered from the prevailing epidemic* 
of grippe, the general condition and weight at the end of the period was such 
as to lead the author to the conclusion that the theoretical fat minimum of 
the human infant as shown by these two experiments is so small as to be 
practically negligible. He thus takes exception to the conclusions of Aron 
previously noted (S. S. R., 41, p. 264) that a minimum of fat is essential to 
proper nutrition. The question of vitamins is apparently neglected in this 
study, and the emphasis is laid solely on a minimum of protein supplemented 
by sufficient energy, value to be obtained either from carbohydrate or fat, inter¬ 
changeable according to their isodynamie value. It is, however, suggested 
that the isodynamie principle can be applied with greater safety if equiealorie 
amounts of actual foods are considered rather than equiealorie values of purified 
food constituents. 

The nutritive value and significance of food fats, H. Aeon (Biochem. 
Ztsehr., 103 (1920). No. 4-6, pp. 172-177 ).—In this reply to the foregoing paper 
the author points out that the two eases mentioned by Yon Order showed signs 
of lowered nutritive condition early in the experiment, and states that while 
infants can develop for a short time on a fat-free diet, failure to continue 
to grow 7 and a lowered resistance to infections diseases ultimately result. He 
further emphasizes that all fats are not interchangeable in their special or 
biological food value, citing in illustration that butter can not be replaced by 
vegetable fats or egg-yolk fat by lard and that liver oil is particularly good 
for children. 

Grippe and whooping cough, .Niemann (Berlin. Klin.'WcfmseJir v, ,56 (1919). 
No. 33, pp. 777-779).—In discussing an epidemic of grippe and whooping cough 
among about 56 children in Berlin, attention is called to the course of the 
diflAase among infants fed in different ways. Eleven of these infants were 
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being feci on a fat-rich food including breast milk, protein milk, and a butter- 
flour preparation, while an equal number were fed on skim milk enriched by 
sugar. The fact that there were 0 fatalities in the second group and only R 
in the first is thought to indicate that children fed on a. diet containing con¬ 
siderable fat have a higher resistance to infection than those on a carbohydrate- 
rich diet. 

Growth on elicits poor in true fats, T. B. Osborne and L. II Mknurl {Jour. 
Bioh Chem., 45 (10-20), No. 1, pp. 145-152, ftp. ./).—• 1 The authors point out that 
the controversy regarding the necessity for tats in the diet, as noted in the above 
papers fails to emphasize adequately the distinction in the significance of fats 
as sources of energy and as carriers of vitamins and of lipoids whose real sig¬ 
nificance is still unknown. In regard to the report of Von (truer in. particular it 
is pointed out that centrifugated milk is not entirely free from either fsi! or fat- 
soluble vitamin; that it is not certain whether or not young animals have a 
store of this factor which only gradually becomes exhausted; and that the pe¬ 
riod of observation of the infants on the fat-free diet was too brief to be of real 
value. 

To throw more light on the question of the dispensability of fat in the diet, 
new feeding experiments with rats have been conducted with diets consisting of 
meat residue 23 per cent (yielding 1.6 per cent ether extract), starch 72, and 
salt .mixture 5 per cent. The necessary vitamins were given in tablets contain¬ 
ing 0.4 gm. of brewery yeast, 0.2 gin. of dried alfalfa, and 0.2 gm. of cam* sugar. 
These were fed apart from the rest of the food, which was given ad libitum. 
In two cases the amount of alfalfa was increased to 0.4 and 1 gm., respectively, 
after a short time. The three animals grew on this ration with vigor. 

Another experiment was conducted on three more rats with a diet differing 
from the first only in that the meat residue was extracted five times with ether 
containing a little alcohol. On this diet, furnishing at the most a daily intake 
of 0.078 gm. of ether extract during a period when the weekly food intake was 
as high as 174 gm,, the rats quadrupled their weight in usual time and appeared 
as well nourished as control rats on a diet containing liberal portions of fat 
The authors conclude that “ if true fats are essential for nutrition during 
growth, the minimum necessary must be exceedingly - small.” 

Recent advances in science in their relation to practical medicine and 
the nutritional requirements of the body, F. G. Hopkins (Lancet [ London] t 
1921, I, No. i, pp, 1-7).—In this Huxley lecture before the Medical School of the 
University of London, the author discusses the standards of nutrition from the 
opposing viewpoints of the law of hsodynamie equivalence and the law of the 
minimum. 

The law of isodynamic equivalence, so named by Buhner, was treated on the 
theoretical side by a discussion of Itutmer’s teaching that any one foodstuff can 
replace any other so long as the replacement makes no change in the supply of 
energy, ami on the practical side by a brief account of Von Pirquet’s new system, 
■which is also based primarily upon calorimetry. In contrast with these claims 
the newer conceptions of food requirements are briefly discussed, including the 
limits of interchangeability of fat and carbohydrate as recently discussed by 
Krogh and Lindhard (EL S. R,, 44, p, 463), the differing nutritive values of 
various proteins, and finally the vitamin requirements. It is shown that the 
law. of isodynamic equivalence fails in the light of these newer conceptions, and 
that a much more significant principle In nutritional phenomena is the law of 
the minimum, the working of which is outlined as follows: 

“ What we have actually to recognize is that each of several factors may 
become that which limits efficiency, and that no one of these is in any strict 
sense more important, than any other. Normal nutrition calls for a "certain 
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minimum of each one and every one. If a diet is harmoniously balanced in a 
chemical sense, then indeed energy does become the sole limiting factor. Nu¬ 
trition then fails, of course, only when too little of the diet is eaten to yield 
the essential minimum of energy. But the supply of fat may become the limit¬ 
ing factor, and no less that of carbohydrate. Or, again, when the supply of 
energy consumed is ample, with fat and carbohydrate duly adjusted, the cir¬ 
cumstance that a single essential amino acid in one case, or a vitamin in 
another, is present in amount below the necessary minimum converts each of 
these in turn into the factor which limits utilization. Small as the necessary 
minimum in either case may be, unless it is reached the proper use of the rest 
of the diet is reduced to a degree which is proportional to the deficiency. If the 
deficiency be complete normal utilization is altogether impossible.” 

In discussing the relations of vitamin and protein deficiency to disease, brief 
reference is made to scurvy as illustrating the former and pellagra as in part 
due to the latter deficiency. The author emphasizes, however, that “ if the ap¬ 
plication of all these considerations to practical medicine bore only upon the 
production of actual disease they would have far less importance than, in my 
belief, is actually attached to them. A deficiency which when extreme produces 
actual disease will, almost certainly, when less extreme involve some failure 
in health.” 

Vitamin studies.—VI, The influence of diet of tlie cow upon the nutritive 
and antiscorbutic properties of cow’s milk, K. A. Dutcher, C. H. Eckx.es, 
C. I). Dahle, S. W. Mead, and O, G. Schaefer (Jour. Biol. Gheni., 45 (1920), 
Vo, 1, pp. 119-182, figs. 5 ).—In continuation of the vitamin studies from the 
Minnesota Experiment Station (E. S. It., 43, p. 604), an extensive investigation 
is reported of the influence of fresh and dry feed or summer and winter feed 
on the antiscorbutic value of cow’s milk. It is pointed out that the experiments 
conducted in this study differed from a similar study reported from the Wis¬ 
consin Station by Hart et al. (E. S. R., 43, p. 766) in that the milk was derived 
from the same cows throughout the experiment, while in the Wisconsin study 
the comparison was made on milk from two different herds. 

In the present study two cows, a Jersey and a Holstein, were placed in the 
middle of January upon a vitamin-poor ration of equal parts of middlings, 
gluten feed, ground oats, and ground barley, adjusted to satisfy the require¬ 
ments of the animals and supplemented by a roughage of equal parts of chopped 
timothy hay and oat straw. Mixed milk from the two cows was fed in varying 
quantities to several groups of guinea pigs, new groups being added from time 
to time. On June 1 the cows were put to pasture, the winter ration being con¬ 
tinued, but in much smaller amounts, and the feeding experiment with the 
guinea pigs continued during the summer. 

The data obtained showed conclusively that the antiscorbutic value of cow’s 
milk is dependent upon the antiscorbutic value of the ration ingested by the 
cow. Greater protection against scurvy was obtained with 20 ee. of summer 
milk than with 60 cc. of winter milk. Milk obtained two weeks after the cows 
had been placed upon the vitamin-poor ration was much richer in antiscorbutic 
vitamin than that obtained a month later, indicating a slight storage of vitamin 
in the cow. Response to the vitamin-rich ration was very rapid, being notice¬ 
able within two weeks after the cows were put to pasture. 

It is stated that similar studies are in progress with regard to vitamin A and 
vitamin B, 

Relation of fodder to the antiscorbutic potency and salt content of mills:, 
A. P. Hess, L, J. Unger, and G. 0. Supple® (Jour. Biol . Chew., 48 (1920), No. 1 , 
pp. 229-285, figs. 2). —The authors have studied the relation of feed to the anti¬ 
scorbutic value of milk by a method differing from that of Hart et al. (E. 
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S. K„, 43, p. 760) mainly in a delimitation of the duration of the feeding periods 
and in the inclusion of a chemical examination of the milk. 

Five grade Holstein cows which had been freshened about 2 months previously 
were stall-fed through the winter on a. normal winter ration of silage, hay, 
and concentrates. On April 30, 1020, they were put on a Pally ration of 25 
lbs. of a concentrate mixture consisting of I part; of bean meal, 2 parts of oil 
meal, 2 parts of hominy, 2 parts of gluten meal, and 2 parts of bran, and also 
received 8 lbs. of kiln-dried beet pulp, 4 <jtK of molasses, and 12 lbs. of 
straw. After 3 weeks on this ration, during which time there was a considerable 
decrease in milk How, a mixed sample of milk from the 5 cows was obtained 
and evaporated by means of the .Tust; roller process at a temperature of 28<F F. 
for a few seconds. The cows were then placed on pasture for 3 weeks, during 
which time, except for the tirst 2 or 3 days, in which some concentrates were 
given, they received only fresh grass. At the end of 3 weeks another mixed 
sample of the milk was taken and dried as before. This procedure made it 
possible to test: both varieties of milk at the same time and to use .identical 
products for as long a period as necessary. 

Guinea pigs were fed oats and bran ad libitum plus 80 ec. of the dried milk 
diluted with water to its original content. All of the 5 guinea pigs fed with 
dry-fodder milk developed scurvy within 2.1 days and died within 50 days, 
while the 3 animals fed on the pasture milk were all alive after 120 days, 
2 showing mild signs of scurvy. 

These experiments are thought to show not only the marked difference in 
antiscorbutic values of the two kinds of milk hut: also that; the antiscorbutic 
vitamin is rapidly secreted into the milk by the lacteal glands and not stored 
in the body. 

Chemical analysis of the milk, using the liquid .milk in every tletcrinfrmtkm 
except that of lecithin in which the dried milk was used, showed similarity 
in results except in the percentages of calcium, phosphorus, and citric add, 
which were all higher in the pasture milk, and of sulphur, which was some 
what lower in the pasture milk, although the protein was a trifle higher. 

** The percentages of calcium and of phosphorus in the antiscorbutic-free milk 
are below the normal; those of the pasture milk are within normal limits. 
Ttie question of a, casual relationship naturally suggested itself between the 
lack of antiscorbutic vitamin and the decreased excretion of these salts Into 
the milk. A conclusive answer to fids question must he postponed, however, 
until further data are available. . The increase in citric acid may he explained 
In part by the greater amount: of citrates contained In the green fodder, but 
gains added interest in view of the dose association between citric acid and 
many of the most potent antiscorbutic foodstuffs. In view of the marked 
variation of this constituent in the two varieties of milk, normal figures which 
have been established without regard to the fodder of .the cows must: be 
regarded as incomplete. In fact, a lesson to be derived from this chemical 
examination of antiscorbutic-free and of pasture milk Is the danger of setting 
up rigid standards for milk constituents and the necessity of prefacing such 
results with full data as to the diet of the lactating animal.” 

• Production of polyneuritis in pigeons by the ns© of a synthetic ration* 
H. Simonnet (Compt. Rmd. Soc> Biol . [Parte], 88 (1920), No* $5, pp* 1808- 
1510 ).—Attention is called to the deficiency in one or more factors of the basal 
diets commonly used in the study of avian polyneuritis, The ration used by the 
author has the following composition: Meat residue prepared by double extrac¬ 
tion with boiling alcohol and ether 11 gm., Osborne and Mendel's salt mixture 
4, pulverized agar 5, peanut oil heated for 3 hours at 130° O, 5, cellulose. 5, 



192X] 


ANIMAL PRODUCTION. 


167 


butter melted, decanted, and filtered at a temperature below 40° 10, and potato 
starch 00 gm. These ingredients are intimately mixed with 80 per cent of their 
weight of water and made into pellets, which are introduced into the crops 
of the experimental pigeons in two daily doses in amounts equal to one-fifth 
the weight of the bird. The pigeons are kept in very large cages to allow 
con,si deruble freedom. 

On the above diet the pigeons are said to maintain their weight but to de¬ 
velop a spasmodic form of avian polyneuritis unaccompanied by paralytic and 
atrophic symptoms, in the development of which inanition and multiple defi¬ 
ciencies are considered to play the important rflle. The disease appears gener¬ 
ally in about 80 days, and is usually fatal In. about 4 days if no treatment is 
given. The administration of dry or autolyzed yeast brings about prompt 
recovery. By supplementing the deficient ration by the administration of 0*5 
gm. of dried yeast daily, the pigeons can be maintained in excellent health for 
more than 7 months. 

Further experiments for preservation of lemon juice, P. W. Bassett- 
Smttit (Lancet [London], 1920, II, No. 20, pp. 997, 998, fig. 1). —Lemon juice con¬ 
centrated as previously described (E. S. R., 44, p. 861) has been shown to keel) 
indefinitely without molding or fermenting. Boiling the lemon juice for 5 
minutes before concentrating was found not to diminish appreciably its anti¬ 
scorbutic content, but heating it at 58° C. for 45 minutes diminished it to a 
marked degree as shown by feeding experiments with guinea pigs. In connec¬ 
tion with these experiments the author notes that the addition of 1 cc. of fresh 
blood to a basal scorbutic diet did not prevent the onset of scurvy. 

Botulism, E. O. Dickson (Amen Jour. Pub. Health, 10 (1920), No. It, pp. 
865-871 ).—This is a general discussion of the subject, with particular reference 
to the relationship of Bacillus botulmus to the preservation of foods whether 
at home or commercially. It is emphasized that boiling canned foods will 
always render them safe with respect to botulinus toxin, but that canned foods 
that show any signs of spoilage should be destroyed. 

Botulism (Med. Set, Abs. and Rev., 9 (1921), No. 5, pp. 411-414).— -A review 
of recent literature, most of which has been noted from the original sources. 

Absorption and elimination of manganese ingested as oxids and. sili¬ 
cates, O. K. Reiman and A.. S. Minot (Jour. Biol . Chem45 (1920), No. 1, pp. 
188-143 ).—To determine the possibility of manganese poisoning among workers 
with manganese ores, a study in vitro was made of the solubility of manganese 
compounds in gastric juice and in vivo of the effect of ingested manganese ores 
on the manganese content of the blood and the manner of its elimination. The 
effect on the blood and tissues of dogs of prolonged feeding of large amounts of 
manganese ores was also determined. 

Although ores containing manganese as oxids and silicates were soluble in 
gastric juice and the manganese was absorbed in the blood stream, a rapid 
return to normal manganese content was almost universally the case. Pro¬ 
longed feeding of large amounts of manganese to dogs failed to cause any 
pathological symptoms. “Manganese ores are thus very nontoxic and in order 
to produce symptoms of poisoning must be ingested by individuals who are 
peculiarly susceptible. Clinical experience has demonstrated that such persons 
are extremely rare.” 

AHIMAL PEOBUCTIOH. 

Report of the committee on genetic form and nomenclature, C. C. Little 
m al, (Amen Nat., 55 (1921), No. 687, pp. 175-178).— -This report to the Ameri¬ 
can Society of 'Naturalists deals mostly with the method of designating genes. 
It is suggested that subscripts be used to distinguish between different series of 
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allelomorphs where the literal symbols are the same, and that superscripts 
designate allelomorphs when there are more than two in a series. 

Genetics of the “ chinchilla" rabbit, W. 13. Castlk (Kctenee, v, ser., S3 
(1921), No. 137$, pp. 3S7, $88).—The author reports breeding: experiments with 
rabbits 'having the so-called chinchilla coat, that is a pearl-gray color similar 
to the color of the wild rabbit but; with the yellow ticking replaced by white 
and the black portions toned down to a slaty blue. Chinchilla is the fourth 
member of the albino series of allelomorphs and is recessive to normal pig™ 
mentation and dominant to Himalayan aval ordinary albinism, It is sug¬ 
gested that large chinchilla pelts, for which there Is a demand in the fur trade, 
could be secured by mating pure chinchillas to white Flemish. The meat char¬ 
acters and the quality of the pelt could be further improved without loss of the 
chinchilla color by continued crossing back to the white Flemish. 

The formation of the secondary sexual characters by the gonads, A. 

Liracii'UTz (Arch. Entirickl. Meek. Orff mu, h h (HUH), No. 2, pp. 39(1 .- 

This is a. review of a large number of published castration and gonad trans¬ 
plantation experiments. A. sharp distinction is made between characters in¬ 
fluenced by the gonads and those due to the “ asexual embryonic form.*’ The 
latter group includes the feathering and spurs of cocks and perhaps the combs 
and wnttels of hens, but no clear cases among mammals are cited. 

The influence of ovarian hormones on the growth of the pelvis, L R. 
Plaut (Hoppe* Seylcr's Ztschr. nips hi CUem., HI (1929), No. /, pp. 

Five young rabbits, 2 young cats, and 1 young guinea pig received subcutaneous 
injections of the ether extract of the ovary of the cow for 2 or 3 vmdm and 
then after a period of observation were killed. Litter mates furnished the con¬ 
trols. 

It was found that the pelves of the injected animals tended to approach the 
adult form, particularly when the ovary furnishing the extract contained 
a corpus luteum. The change was shown by a widening of the angle of the 
pubes and variations in the mutual ratios of the three diameters measured. 

On the composition and digestibility of a reed (A rondo phragmites) and 
a bullmsh (Scirpus maritiiims), F. Honoamp and 13. Blanck ( lamlw. Vers, 
8ta„ 90 (1917), No. 1-2, pp. 113-123 ).—Digestion experiments with sheep are 
reported. 

The percentage composition (dry basis) of the reed was as follows: Crude 
protein 7,00, ether extract 1.28, crude liber 37.48, and nitrogen-fiw extract. 
44.47, On art average the two sheep digested 33.3 per cent of the organic matter, 
80,5 of the crude protein, 40.0 of the crude fiber, and 20,0 per cent of Urn 
nitrogen-free extract. The buflrush on a water-fret* basis contained 10.20 
per cent; of crude protein, 2.2 per cent ether extract, 80.08 per cent crude 
liber,' and 46.02 per cent nitrogen-free extract. The average digestion coeffi¬ 
cients of the two animals were as follows: Organic matter 43.8, crude protein 
42,0, crude fiber 51.7, and nitrogen-free extract 87.0. 

Molinia bay: Its composition and feeding value, F. Huncamp and O, 
Noltiu (. Landio . Vers, 8ta. f 93 (1919), No. 1-2, pp. 91-95).—liny made from 
Moimia coerulm cut in an early stage was used in digestion trials wit h two 
sheep. On a water-free basis the hay had the following percentage composi¬ 
tions: Crude protein 15.84, crude fat 2.33, crude fiber 20.24, and nitrogen-free 
extract 50.67. The mean digestion coefficients were: Organic matter 05.5, crude 
protein 71.3, crude fat 27.9, crude fiber 06.3, and nitrogen-free extract 64.9, 

A comparative study of the composition of the sunflower and corn plants 
at different stages of growth, R. H, Shaw and P. A, Weight (Jour. Ayr* Re¬ 
search [17. $,], 20 ( 1921 ), No. 10, pp. 787-793 ),—In this study from the Dairy 
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Division of the TJ. S. Department of Agriculture chemical analyses were made 
of the sunflower plant and the com plant at different stages of growth. 

It was found for both species that the percentage of dry matter Increased 
gradually and consistently throughout the growth period, and that the per¬ 
centage of crude protein in the dry matter decreased. The two species differed 
eh lolly in the carbohydrates. The starch content of the corn Increased rapidly 
after the milk stage, reaching a maximum (nearly 25 per cent of the dry 
matter) at the stage when all the kernels were glazed. In the sunflower the 
maximum starch content (4.6 per cent of the dry matter) occurred before the 
format ion of the lirst flowers and thereafter declined irregularly. In the corn 
plant the reducing sugars were greatly in excess of the nonreducing sugars 
throughout and the sugar content was at a maximum at the time the kernels 
were forming. In the sunflower the difference in the amounts of the two 
classes of sugar were less marked, and in the first, stage when the plants were 
8 l*t. high the nonreducing sugars were in excess. The sugar content was 
highest in the early stages and declined steadily as maturity was reached. 

From a study of the composition it is concluded that the stage In which the 
ray flowers have become dry and are beginning to fall is the best for harvest¬ 
ing sunflowers destined for silage. 

Sunflower silage digestion experiment with cattle and sheep, K. E. Netdig, 
It. 8. Snyder, and 0. W. Hickman (Jour. Agr. Research [U. $.], 20 (1921), No. 
It , pp. 881-888 ).—At the Idaho Experiment Station 7-day digestion trials were 
made with three Shorthorn cows and three Shropshire wethers fed sunflower 
silage that had been cut when about 50 per cent of the flowers were still in 
bloom and only a few of the seeds had reached the dough stage. The moisture 
content of the silage was 78.79 per cent, and on the dry basis it contained 9.50 
per, cent; crude protein, 5.82 per cent ether extract, 29.72 per cent crude fiber, 
and 45.08 per cent nitrogen-free extract. The average digestion coefficients for 
the cows were as follows: Dry matter. 51.7; crude protein, 47.8; ether extract, 
78.7; crude liber, 87.4; and nitrogen-free extract, 56.3. The averages for sheep 
were: Dry matter, 58.8; crude protein, 54.4; ether extract, 77,4; crude fiber, 
46.7; and nitrogen-free extract, 69.8. The apparent digestibility of the ash was 
26.6 per cent with the cows and 38.5 with the sheep. 

Attention is called to differences between the experimental animals of the 
same species in ability to digest the silage, but it is thought that the averages 
are representative, since the percentages of digestible nutrients resemble those 
in the sunflower silage used in digestion trials at the Montana Station. 

(IS, 8. It., 43, pp. 68, 770.) 

Bacteria concerned in the ripening of corn silage, P. G. Heineman and 
0. R. Hixson (Jour. Bad., 6 (1921), No. 1, pp. 45-51).— Silage from three silos 
was sampled periodically from November to June for chemical and bacterio¬ 
logical study. 

The fermentation was found to consist of three phases, each brought about 
by a characteristic group of bacteria. The initial phase, of short duration, 
is caused by members of the colon aerogenes group, and Is accompanied by 
the formation of acid and gas. The second phase is characterized by the 
presence of streptococci and the moderate formation of add In the early 
and more active stage the streptococci appear chiefly in the diplococcus form, 
but later chain formation is more common. The third phase is the result of 
the activity of lactobacilli, of which a slow-growing and a rapid-growing type 
were recognized, Evidence of butyric acid bacilli could not be found, and 
there was no significant growth of yeast, although yeast cells were invariably 
present, 



170 


experiment station record. 


! fob 4* 


Cellulose as a feeding stuff, H. Edin (Med del. Central amt. Fdnoksv. lord- 
brulcsomradet, No. 168 (10IS), pp. 15, ftp. 1; also in K. Laiultbr. A lead. IlandL 
ock Tidfikr., 57 (1918), No. 4, pp. 278-290, fig . 1). —Digestion trials are reported 
with goats fed various kinds of paper palp la conjunction with ** cuke 11 and 
sliced sugar beets. "Using digestion codhcients for the corioculmtuw and boots 
detenu i nod in other experiments, the following results wore seen rod: 


Composition mid digestibility of paper-pulp feeds. 
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1 Kedueod t<o a uniform moisture content of 10 per cent 


Feeding experiments are also reported in which paper pulp formed a satis¬ 
factory partial substitute for oats in the ration of horses. 

On the inheritance of ear length in sheep, 0. Wniwirr (Ztsehr. fnduktire 

Abstain, n, Vererhungslehre, 20 (191.0), No. 3, pp. 262, 263).- .The author reports 

a limited amount of data on the inheritance of ear length in 'Norwegian sheep. 
In one flock where short-eared sheep occurred matings of long-eared sheep 
alone never produced short-eared lambs, while short- eared Xiong - eared 
matings did give rise to short-eared lambs. These data confirm the conclusions 
of Iiitmmn (10. S. It., 35, p. 772) that the short-ear character Is dominant to the 
long ear. However, in another part of the country there was a farm where 
earless sheep occurred, and in a shorRetiredXshort-eured mating in this Hock 
there were produced 2 short-eared and 2 earless lambs. The author Is inclined 
to lump these 4 lambs with the 1 long-eared and 3 short-wired lambs secured by 
Uitonmin from a short-on ml X short-oared mating, and to conclude Ilia I; the 
Hhorf-enr condition is the laderozygoto Irdonnedbite he!ween long cars and 
cm Hess, 

The short oars observed In these flocks were about 4 cm. long and were in all 
cases sharply marked from the long-ear type. 

Breeding earless sheep, 13. <1 Uitzman Clour. Heredity, It (1020), No. 5, pp. 
■238-240, figs. .//),—In breeding experiments at the 'New Hampshire Experiment 
Station • In .which short-eared rams known to have a long-eared parent; were 
mated to long-eared ewes there have been produced ;K> short-eared and Id long¬ 
eared lambs. Matings between a short-eared ram and short-eared ewes have 
produced 1 earless, 3 short-eared, andT long-eared lamb. The author therefore 
modifies his previous conclusion (E, S. R,,.B5, p". 772)' that short ear is dominant 
to long* ear, and concludes that the short-eared condition is the heterozygote 
Intermediate between earless and long ears. v 

[Costs and profits In sheep farming;');, S. C. Hartman (Ohio Ft a. But, #,}} 
(1920), pp. 357-360, fig. i).—Records of Costs, feeding consumption, and labor In 
:connection, with a flock of sheep at the'Washington County Experiment Farm 
(Southeastern Ohio) in 1018 and 1919 are presented, together with a brief 
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analysis of the factors affecting profits in sheep and wool production. The im¬ 
portance of the lamb crop is emphasized. 

■ Summer hog feeding, H. J. Gramlich (Nebraska 8ta. Bui. 176 (1920), pp. 
20, figs. 5) .—Two hog feeding experiments are reported, of which the second 
has already been noted from Bulletin 245 of the Nebraska Board of Agriculture 
(E. S. R, 41, p. 675). 

The first experiment began May 26, 1917, lasted 45 days, and involved four 
lots of 10 hogs each. The methods of feeding and the results obtained are sum¬ 
marized in the following table: 


A J{5-day comparison of tankage and semi solid buttermilk for hogs on pasture 

and m the dry lot. 


Pasture. 

• 

Initial 

weight 

per 

head. 

Ration (free choice). 

Daily 
gain per 
head. 

Consumed per pound of gain. 

Corn. 

Tank¬ 

age. 

Butter¬ 

milk. 

Corn. 

Tank¬ 

age. 

Butter¬ 

milk. 

None. 

Rape. 

None. 

Rape. 

Lbs. 

143.3 

142.3 

144.3 
144 0 

Lbs. 

6.4 

7.5 

1 8.5 

! 8.7 

Lbs. 

0.36 

.25 

Lbs. 

1.24 
1.24 

Lbs. 
1.76 
2.06 
1 . 93 
2.26 

Lbs. 

3.63 

3.65 

4,41 

3.85 

Lbs . 

0.20 
.12 

Lbs. 

0.64 
.55 


Heredity in horses, H. K. Bush-Brown (Jour. Heredity , 11 (1920), No. 5, 
pp. 215-227, figs. 12 ).—The author has examined the skeletons of Arab horses 
in museums and elsewhere and finds that they uniformly have only five lumbar 
vertebrae. The Thoroughbred, however, usually has six. The reduction in 
number is due to the loss of the sixth vertebra and not to the development of 
ribs on the first. The great endurance of the Arab in long-distance tests is 
attributed to the mechanical advantages of the shortened back. It is also 
stated that the ass has only five lumbar vertebrae. 

Use of synthetic diets in the growth of baby chicles.—A study of leg 
weakness in chickens, E. B. Hart, «T. G. Halpin, and H, Steenbock (Jour. 
Biol . Chem,, 1$ (1920), No. 2, pp. J$1~W, pis. 2, figs. 2$).—The authors, work¬ 
ing at the Wisconsin Experiment Station, used a synthetic ration for baby 
chicks composed of purified casein, dextrin, butter fat, brewers’ dried yeast, 
and a complex salt mixture. This ration given alone or mixed with agar, 
phenolphthalcin, lactose (10 per cent of the ration), sand, or fuller’s earth pro¬ 
duced leg weakness and early death. Since leg weakness was not prevented 
by feeding green cabbage, green clover, or orange juice, it is concluded that the 
condition is not a chicken scurvy. The use of filter paper, as suggested by 
Osborne, Mendel et al. (E. S. It., 40, p. 876), resulted in normal growth without 
leg weakness provided the paper was intimately incorporated with the feed. 
Filter paper to the extent of 10 per cent of the ration gave the best results. 
The inclusion of dirt or charcoal in the feed prevented leg weakness to some 
extent. 

It was thought that the roughages might function in preventing leg weak¬ 
nesses by absorbing the toxic material generated in the intestinal tract, but no 
evidence could be found by means of the precipitin reaction that food proteins 
as such were traversing the intestinal wall in cases of leg weakness. Although 
fowls suffering from leg weakness appear anemic, the hemoglobin content of 
the blood was found not to be subnormal. 


61868°—21-6 
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Green feed v. antiseptics as a preventive of intestlnsil disorders of grow¬ 
ing chicks, A. G. Philips, It. H. Gaku, and I). 0. Rknnam> (Jour. Ayr* Nastmvh 
[?7. &], 20 (1921), No. it , pp. 869-875; aba. in Indiana Xta. Bpt. mil pp. tf/, 
52 ).—As a contribution to the technique of raising chicks in confinement, the 
authors report a 14-week experiment at the Indiana Experiment Si alien with 
10 lots of 10 newly hatched White Leghorn chicks in which an attempt was 
made to discover what additions to a basal ration of cracked corn, corn meal, 
corn bran, meat scrap, soy bean meal, and a. mineral mixture would reduce the 
mortality due to intestinal disturbances. 

The check lot which received the basal, ration without additions showed the 
lowest mortality (no deaths) during the first: S weeks and the highest mortality 
(6 deaths?) during the critical period following the eighth week. In the 2 lots 
fed pulped strawboani there were 3 deaths during the last; 0 weeks and 11 
during the first 8. The addition of straw to the ration of 1 lot and straw and 
sprouted oats to that; of another was accompanied in each ease by 3 deaths in 
the first period and 5 in the second, and tin* average weights of the surviving 
chicks at 14 weeks were lower than in any of the other lots. Data from 4 lots 
used in other experiments are cited in confirmation of the conclusion that 
sprouted oats do not reduce mortality. 

The feeding of lactose seemed to lie without value in reducing mortality or 
promoting growth, due, it is thought, to the absence of sugar-splitting emzyins 
in the bird’s intestine as suggested b.v Mendel and Mitchell (K. H. It, 20, p. 
205). The addition of tobacco dust retarded growth in the early stages and 
made the birds nervous. Sulphur hi the feed reduced mortality somewhat in 
the second period and acted as a laxative. In the pen where hydrochloric 
add was added to the drinking water there were 4 deaths in the first per toil and 
only 1 in the second, and growth approximated that of the check lot. The 
addition of 1 part of copper sulphate to 100 parts of drinking water was tried 
with one lot:; there were only 2 deaths—both, in the first 8 weeks—and the 
growth was greater than in any other lot. 

Data on the nitrogen excretion are included. The excreta of the chicks re¬ 
ceiving hydrochloric add or tobacco dust showed a low nitrogen content;, which 
is attributed to a lowered elimination of uric add since the decrease was most 
marked in the fraction of the excreta not soluble in k/10 HOI. 

['Poultry feeding experiments at Purdue ITid varsity I (Indiana tfla. R.pL 
1920, pp* JO, #/).*“-"A., pen of 30 White Plymouth Rock pullets fed wheat* oats* 
bran, and; shorts (2:1:4::!) without supplement laid 50,7 eggs per bird. A, 
similar pen given 4.6 lbs. of meat scrap with 25 lbs, of the basal ration laid, 
4.06.2 eggs, and other pens fed. 2, 3, and 4 times tills amount of meat; scrap pro* 
clucecl 106.0,401), ami 11.0,9 eggs, respectively, 

’ 'White Leghorn pullets fed' corn, wheat, oats, bran, and shorts (3: 1: 4:1; 1) 
without supplement laid 05.4 eggs per bird. The addition of dried buttermilk 
increased the production to 193.4 eggs, but the use of liquid buttermilk In 
place of the dried buttermilk reduced the yield to 458.5 eggs. 

Feeding laying hens,'A. G. Philips (Indiana Sta, Giro . 101 (1921), pp * 18, 
figs. 5).—This consists of directions for feeding hens, based mainly on results 
secured at the station* 

British egg-laying' tests'or trials, K. Brown (Bel Poultry Jour., 28 (192t), 
No. 1pp. 8*5, 86, 104-106, figs , 4 ).—This Js a survey of the development of the 
egg-laying tests in the British Isles. The author deplores the tendency for these 
trials to'degenerate into mere competitions and urges that they be organised to 
"increase knowledge of poultry breeding. 

Size of egg in relation to average production, EL Brown (Jour* Min . Ayr. 
\ [London], 28 (1921), No, t , pp. 68-10, figs, //).—This is a study of the weights of 
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oggs laid during the 1918-10 small flocks laying trials at the Harper Adams 
College. It was found that the increase in. the size of the eggs during the first 
two or three months of the laying year parallels the Increase in percentage 
production, hut that size is maintained later in the season when production 
declines. It is thought that heavy annual production rather than heavy winter 
production as such tends to increase the proportion of underweight eggs. 

[Iteports of the and 1910-20 egg-laying trials at the Harper 

Aclains College] (Utility Poultry Jour., 1, (1919), No. 11, pp. 18, 15, 17, 19, 21, 
28, 25, 27, J,!W5,1,7, 1,9, 51, 58-55, 57-71,, figs. 5; Sup., pp. 3-15. 17-24; 5 (1920), 
No. 12, pp. 588-599, 517-582). —These are the reports of the seventh and eighth 
annual egg-laying trials hold at Newport, Shropshire, and continue those previ¬ 
ously noted (K. S. R., 41, p. 870). 

A progeny test of a limited number of male birds is announced to begin in the 
spring of 1921. Each cock will be mated to 5 hens whose pullet egg records 
ranged from high to low in a previous trial. Six daughters from each of these 
hens will, be tested for a year under laying trial conditions. 

Final results of lave stock for the year 1019-20, and report thereon, 
W. L. Johnston (So. dust. Slatis. Dept. Bui. 2 (1920), pp. 6) .—Statistics are 
given for the year ended June 80', 1920, as to the numbers of cattle, horses, 
sheep, pigs, goats, and other stock in the several political divisions of South 
Australia, together with information on the market prices of stock, the wool 
dip, and dairy production. 

DAIRY FARMINGS—DAIRYING'. 

Observations on. the body temperature of dry cows, M. Rrtss (Jour. Ayr, 
Remarch [U. $.], 21 (1921), No. 1, pp. 1-28, figs. 46 ).—Observations of the body 
temperature of two dry cows (Jerseys) were made at the Pennsylvania Insti¬ 
tute of Animal Nutrition during 16 weeks in the winter of 1919-20. Except 
when changed for experimental purposes, the cows were kept on a maintenance 
ration, were fed twice a day (6 a. m. and 5 p. m.) and were watered once a day 
(8 a. in.). 

It was found that the rectal temperatures were usually higher than the 
vaginal temperatures, the average difference at a depth of 7 in. being about 
0.8° F. Since the vagina is more exposed to the atmosphere, the rectum is con¬ 
sidered the most suitable place for making temperature determinations. Inser¬ 
tion of the thermometer at different depths showed distinctly lower tem¬ 
peratures toward the exterior and tire readings did not approach a constant 
figure until a depth of 6 or 7 in. was reached. 

A falling temperature invariably followed the drinking of water, while feed¬ 
ing raised the temperature slightly during the following half hour. Neither 
defecation nor the position of the animal (whether lying or standing) seemed to 
influence the temperature to any important extent, but there was some indica¬ 
tion of a slight fluctuation in temperature immediately after a change in posi¬ 
tion. Aside from the influence of water drinking the temperature remained 
practically constant until about 2.80 p. m., when a gradual rise began. 

A difference of 0.8° in the rectal temperature of the same animal at 5 p. m. 
on two successive days was observed. Readings made on successive days at 9 
a. m. varied as much as 1.3°, clue to the influence of drinking. Apparently the 
daily fluctuations at 5 p. m. are not considered large enough to interfere with 
the accurate determination of heat production in 24 or 48 hour respiration 
calorimeter experiments. 

Environment and breeding as factors Influencing milk production, A. O. 
McCanulish (Jour. Heredity, It (1920), No. 5, pp. 201,-214, figs. If).—This is 
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ft summary of an experiment in grading up dairy cattle previously noted from 
Iowa Station Bulletin 1,88 (EL S. R. r 41, p. 182), with some additional data and 
new photographs of the cows. Twelve second generation cows have completed 
19 lactations, and their average milk record corrected to maturity averaged 
116 per cent higher than the similarly corrected lactation records of their scrub 
granddams. The fat production averaged 106 per cent higher. The Holstein 
grades showed greater relative increases than the Guernsey and Jersey grades. 
Bight first generation cows that were mothers of second generation heifers 
with lactation records gave 55 per cent more milk and 44 per cent more fat 
than their scrub dams. 

The value of the purebred sire in increasing the production of a scrub 
herd, A, 0. McOandlisti {Jour. Dairy Set., 4 (19® 1), No. 1, pp. 12-2%, pis. 5).— 
This contains essentially the same material as in the paper noted above, but 
the data are given in greater detail. 

Corn stover silage v. coni silage for milk production, F. B. Morrison; 
O. 0. Humphrey, and R, B. Bulge (Jour. Dairy No/., 4 (1921 ), No. 1, pp. 29- 
SI). —At the Wisconsin Experiment Station 8 cows were divided into two 
groups and fed corn silage or corn stover silage by the reversal method dur¬ 
ing two 4-week periods. The grain and hay rations were not varied with the 
kind of silage. The cows consumed 83.25 lbs. of corn, silage per head per day 
and produced 27.4 lbs. of milk and 1.05 lbs. of butter fat per cow. The average 
consumption of the stover silage was only 28.31 lbs. per day, while the milk 
yield averaged 24.5 lbs. and the fat yield 0.98 lb. The cows lost somewhat; in 
weight on both rations, the decrease being greater during corn silage feeding. 

The dairy industry in the United States (La Indus tria Lechem en Ion 
Estados Unidos. 'Washington: Argentine Embassy, 1921, pp. 21(1 "pis. 1 (t, figs* 
(i ).—This treatise was prepared for the Socieducl Rural Argentina in connection 
with an international dairy exposition to be held in May, 1921. Manufacturing 
processes, the management of milk plants, and the commercial organization of 
the dairy industry are emphasized, A large number of the publications on 
dairying issued by the IT. 8. Department of Agriculture, the standard. American 
treatises on dairying, and the principal dairy magazines published in the 
United States are listed. 

Whole-milk consumption, T. R. Pietle (Milk May., 8 (1920), Wo. 8, pp. A-7, 
2$, 28, fig. ,/).—This is a summary of available data as to the consumption of 
milk in various countries of the world. 

California dairy products (1910-20) , C. F. Hoyt and H, (L Ashklmtjnh 

(Calif. Dept. Ayr., Div. Anim. Indus, (lire. S (1921), pp. 84, ftps. 11).* -Statistics 

of the production and manufacture of dairy products in California are pre¬ 
sented, with maps showing the distribution of the various dairy industries 
throughout the State, 

Some provisions of California laws on dairying, 0, F. Hoyt (Calif. Dept. 

' AyrDiv. Anim . Indus. Circ . 1 (1920), pp. 10 ).—This is a digest of the more Im¬ 
portant California laws on dairying, and supplements a pamphlet giving the 
text of the laws,'previously noted (HL S. R., 44, p, 75). 

Labor used, in bottling milk with machines operated by hand levers 
(If. 8. Dept. Ayr., Bur. Anim. Indus., Milk-Plant Letter 86 (1921), pp. 2: also 
' in Milk Dealer , 10 (1921), No, 8, p. 78; Creamery and Milk Plant MoW (1921), 
No. 6 f p. 63 ).—Continuing a previous study of the labor used in bottling milk 
. (EL S. R., 44, p. 574), there are here presented data from 21 milk plants in 
, which the bottles were 'filled and capped by machines operated with hand lever. 
An average of 768 bottles were filled and capped per man-hour. 
t , Some important factors in the production of good milk and cream, 0. If. 
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survey of the problem of the bacterial contamination of milk with a number of 
bib I iographical references. 

Improved technique for the micro or little plate method of counting bac¬ 
teria in milk, W. I). Frost (Jour. Infect. Diseases , 28 (1021), No. 2, pp. 176- 
184, fifffi. 8). —For use in the field in making bacterial counts of milk by bis 
little plate method (E. S. It,, 30, p. 574), the author describes a portable combi¬ 
nation incubator and carrying case for apparatus. The standardized procedure 
for making the test is given in detail, including some minor modifications which 
are suggested. It is stated that prolonged incubation (16 to 24 hours) does not 
u fleet the count, although a period of only 4 hours is necessary. 

Grading milk by the acid test: Influence of acids in the ration on the 
acidity of milk, H. H. Sommer and E. B. Hart (Jour. Dairy Scl, 4 (1921), No. 
1, PP • 7-11 ).—A cow at the Wisconsin Experiment Station was given concen¬ 
trated sulphuric acid in water mixed with silage and stover for 23 days, the 
daily dose increasing from 30 to 120 cc. This treatment did not change the 
tit ratable acidity, the coagulability by heat, nor the H-ion concentration of the 
milk, but the urine, which was alkaline (pH—8.21) before acid feeding, be¬ 
came markedly add (pH as low as 5.83), and the percentage of urinary nitro¬ 
gen in the form of ammonium salts increased from 0.27 to 6.35. In view of 
these results with an inorganic acid and those by Turner and Beach (E. S. ft., 
16, p« 1010) with the organic acids of silage, it is considered improbable that 
the apparent acidity of milk can be altered by changes in the feed. 

Previous work of the authors (E. S. It., 42, p. 20S) has shown that milk of 
high apparent acidity is not necessarily undesirable for condensing purposes. 
A modification of factory practice in using the acid test is proposed, so that 
normal fresh milk will not be rejected on account of acidity not due to bac¬ 
terial fermentation. 

The relationship between the H-ion concentration and the bacterial con¬ 
tent of commercial milk, E. W. Schultz, A. Marx, and H. X Beaver (Jour. 
Dairy Sei., 4 (1921), No. 1, pp. 1-6, fly. I).—The authors have estimated the 
HMon concentration of a large number of samples of market milk by colori¬ 
metric methods. The counts increased rapidly from about 3,000 per cubic 
centimeter at pH—6.8 to about 300,000 at pH=6,5, but did not increase much 
with further increases in acidity. The acidity was not detectable by taste 
until pH=6. Although definite conclusions are not drawn from this work, it 
is suggested that further study may make it possible to use the pH values, 
which can be determined in a few minutes, for estimating the bacterial con¬ 
tent of milk. 

The acidity of goat’s milk in terms of H-ion concentration, with com¬ 
parisons to that of cow’s and human milk, E. W. Schultz and L. R. Chan¬ 
dler (Jour. Mol Chem ., 46 (1921), No. 1, pp. 129-131).— In 160 determinations 
of the H-ion concentration in fresh goat’s milk, pH varied from 6.7 to 6.4, the 
average being 6.53, In completely soured milk, pH varied from 4.4 to 3.7 and 
averaged 3.92. Examination of the literature showed that fresh goat’s milk 
is slightly more acid than fresh cow’s milk and appreciably more acid than 
human breast milk. 

The size of fat globules in goat’s milk, E. W. Schultz and L. R. Chandler 
(Jour. Biol. Chem., 46 (1921), No. 1, pp. 133 , 184 )*—The diameters of the fat 
globules in 45 samples of goat’s milk were measured. The diameter was less 
than 4 y, in 91 per cent of the fat globules and less than 2 p in 57 per cent 
The measurements tabulated by Bitting (32. S. R, 13, p, 884) showed that over 
90 per cent of Hie fat globules in cow’s milk exceeded 4 g in diameter. “ With 
the quantity of fat practically the same, it becomes obvious that the fat in 
goat’s milk, being more highly dispersed, possesses an enormously greater sur- 
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face area than does that of either cow’s or human milk* It should* therefore, 
be considerably more accessible to the lipase of the digestive juices, and con¬ 
sequently more* rapidly and completely digested.” 

A study of 1 aetose-fermentiii# yeasts present in u yeasty M cream, K, W, 

Hammkb and W, A. Connies (Joira Bta. Research Bui. 67 (1920 h pp. ,1 . ;lf), . 

This is a study of the morphological, cultural, and biochemical characters of 
two lactose-fermenting yeasts, Toruki eremerix n. sp, and T. sphaeriva it, sp. 
The former was isolated from 20 of 21 samples of “ yeasty *' cream, 7 of 1) 
samples of No, 2 cream, 31 of 71 samples of eUum-ilavored sour cream, 2 sam¬ 
ples of Iowa milk, a sample of milk from Denmark, and a sample of madmen 
originally from Armenia but possibly exposed to infection in the United Stales, 
r j\ sphaerica was found in the remaining sample of “yeasty” cream, in 1 sam¬ 
ple of No. 2 cream, and in 1 sample of doandlavoml cream. In no case were 
the two species found together. T. eremonx is the larger and was usually 
oval in form. 

These yeasts were found to grow readily in milk and in sweet; cream, but 
produced the characteristic foaming only In cream that was more or lass 
coagulated* 

Sandiness in ice cream (Indiana flta. Rpt , 1920, p. 18). —It is stated that 
experiments at the station warrant the conclusion that sandiness in Ice cream 
is due to the precipitation of milk sugar after the freezing process is com¬ 
pleted. The defect can be controlled to some extent by keeping the proportion 
of milk solids in the mix below 10 or 12 per cent, and also by using particular 
combinations (not speed lied) of gums, gelatin, and coagulants. 

VETERINARY MEDICINE* 

Textbook of special pathology and therapy of domestic animals* K. Padre 
neb and W. 55 wick (Lehrbuch dvr tipezlcllm Pathologic and Them pit' dvr 
Hamtiere. B tut t part: Ferdinand Fnkxu 8. rev. at, rot. 2 , 1919, pt /, pp, , 07 '+ 

055, ftps. ISO; 1920, pt. 2, pp, A7+627, pin. 2, figs. 182).* .This volume of the new 

edition, volume 1 of which has been previously noted (lib S. it, 20, p. 478), :1s 
a continuation of the account on infectious diseases. Included at the etui is a 
class!(led bibliography of 122 pages, relating to the infectious diseases dealt 
with in the 'two parts of volume 2, The plates and many of the figures are 
in colors* 

Outlines# of clinical diagnosis of Internal diseases of domestic animals, 
B. Maivkmto ((Irtmdrisx dvr KUnisahm DktpmstlU dvr tnnvrvn Kran'kheUm 
der MmxUere. Leipzig: Max dmuvke, 1920,. 8 and 9. vd, % pp, K//+&t& Jigs, 
67),—A new edition of this work, of which the English translation of the fourth 
edition has been previously noted (E* $* IL, 27, p. 77)* 

Haubncr f s veterinary medicine for the agriculturist, edited by 0. Rodeb 
(tEaubner*# LmdwirtsehaftUehe ■ Tierheilkwide, Berlin; ,P. Parey, 1920, 18. rev. 
ed,, pp. KI1+78S, figs, 165). —This is the eighteenth revised edition of the work 
previously noted (E. S. B., 26, p. 578). 

[Report of the department of] veterinary science (Indiana Bta, Bpt 1920, 
pp. #-47),—Hog cholera feeding experiments failed to demonstrate the presence 
of the virus in the urine and feces of hogs having acute cholera. In infection 
experiments, healthy controls, separated from pigs inoculated with cholera 
blood by wire partitions placed 8 ft. apart, contracted the disease in from 17 
to 23 days. Numerous attempts made to isolate BaMMm mipesilftr from the 
feces of hogs affected with cholera and dysentery proved unsuccessful* Pigs 
that were fed cultures of B. mipmtifer sickened and developed diarrhea, hut 
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In no ease was B. mipestifer recovered from the feces, although an organism 
somewhat resembling it was constantly isolated. The administration of thymol- 
ehenopodium in capsules failed to prove of value in removal of intestinal 
worms. 

in an outbreak of a disease in horses that resembled forage poisoning, in 
which 1(S of 32 horses on a farm died between February 15 and March 2, an 
organism morphologically similar to B. botulinus was obtained from the caecum 
of one horse, but it did not produce toxin. Botulinus antitoxin of the B type 
was administered subcutaneously in doses of 40 to SO cc., repeated in two 
days, but did not seem to prevent the disease or retard its progress. 

The preparation of chicken-pox vaccine was begun early in the year, 1,280 
birds in six Rocks being tested with satisfactory results. A summary is 
given of the laboratory diagnoses made during the year, and reference is made 
to the production of antihog-cholera serum and serum tests and to agglutina¬ 
tion and bacteria tests. 

Work of the live stock sanitary board, W. A. McRae (Fla. Dept . Agr. Bien. 
Dpt., 16 (1919-20), pp. 28-69, figs . 5 ).—This report deals particularly with tick 
eradication and hog cholera control work. 

'Biennial report of the State veterinarian of the State of Wyoming:, B. F. 
Davis ( Wyo. State Vet. Bien. Rpt1918-20, pp. 81). —Work with infectious dis¬ 
eases from September 30, .1918, to September 30, 1920, is reported upon, par¬ 
ticular attention being given to tuberculosis and its eradication through the 
accredited-herd plan. 

[Report of the] veterinary division, S. Yotjngberg ( {Philippine} Bur. Agr. 
Ann. Rpt., 1919 , pp. 26-86, pis. 5).—This report deals particularly with control 
work with rinderpest, of which there were 16,228 new cases during the year 
and 11,085 deaths recorded. During the year a total of 6,467 cents and cara¬ 
baos were immunized against rinderpest. 

Annual reports of proceedings under the Diseases of Animals Acts, the 
Markets and Fairs (Weighing of Cattle) Acts, etc., for the years 1917, 
1918, and 1919, A. W. Anstruther and S. Stockman (Ed. Agr. and Fish¬ 
eries tLondon], [ Vet. Dept.], Ann. Rpts. Proa. 1917, pp. 26; 1918, pp. 80; Alin.. 
Agr. and Fisheries [London], [Vet. Dept.], Ann. Rpts. Proc. 1919, pp. 7J h fig. 1 ).— 
These are the usual annual reports on the occurence of and work with infec¬ 
tious diseases and parasites of live stock (E. S. II., 37, p. 779). The outbreaks 
and control work with foot-and-mouth disease are discussed at considerable 
length in the report for the year 1919. 

Annual report of the civil veterinary department, Bihar and Orissa, for 
the year 1019-20, D. Quinlan (Bihar and Orissa Civ. Vet. Dept . Ann. Rpt., 
1919-20, pp. [4]+£+XrF+£,. pi 1). —This is the usual annual report (E. S. R. ? 
42, p. 675). 

Further observations on the standardization of bacterial suspensions, 
H. 0. Brown ( Indian Jour. Med. Research, 7 (1919), No. 1, pp. 288-250). —Atten¬ 
tion is called to the discrepancy in the results obtained when using different rec¬ 
ognized methods for estimating the number of organisms in a bacterial suspen¬ 
sion, and a further description is given of a method previously recommended 
by Brown and Kir wan 3 of standardization by means of opacity tubes. This 
consists in a comparison of a suspension of the organism with standard suspen¬ 
sions of barium hydroxid. 

A series of observations is reported showing that the opacity of a bacterial 
suspension is proportional. to the weight of dried bacterial protoplasm con¬ 
tained in it. A table is also given showing the relation of opacity to the weight 

a Indian lour. Med. Research, 2 (1915), No. 3, pp. 763-769. 
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and numerical equivalents of various bacteria. The technique of preparing the 
standard tubes and of standardizing, and preparing actual doses of vaccines by 
this method is described in detail. 

Preservation of stock cultures of bacteria by freezing and drying, II. F. 
Swift (Jour. Expt. Med., 88 (1921), No. I, pp. 69~~V>> ftp. ./).•—Tlx per ience with 
the method of preserving stock cultures of bacteria by freezing and drying has 
shown that the viability of the organisms can he correlated with the physical 
state of the dried material, and that success with this method depends upon 
maintaining a frozen state until drying is complete. This has been accom¬ 
plished in the method described by immersing the tubes containing the frozen 
culture in glycerin in a vacuum desiccator surrounded by salt and ice. After 
the 'proper degree of vacuum has been obtained the whole apparatus is placed 
in the ice box and left for about 12 hours, or until desiccation is complete, after 
which the tubes are removed from the desiccator, the cotton stoppers pushed 
down, and the tops sealed with melted pa ratlin. The properly dried culture is 
said to be very light and spongy, resembling dried lather from shaving soap. 

Magnesium sulphate in arsenic poisoning, O. 8. IUnskn {Jour. Pharmaml 
and Expt. Ther ., 17 (1921), No. 2, pp. 105-118, fig. jT).—While definite conclu¬ 
sions can not be drawn regarding the action of magnesium sulphate in arsenic 
poisoning, the author’s work has led to the following summary: 

** Magnesium sulphate has prolonged the average life of u series of 50 rabbits 
poisoned by arsenic from 210 hours to 415 hours on the average, but can not 
be said to have saved life in rabbits. Magnesium sulphate is toxic in large 
doses and to some extent in medium-sized doses. There is a marked variation 
of individual susceptibility to arsenic poisoning.” 

Poisonous properties of the whorled milkweeds Asciepias pumila and A. 
verticillata geyeri, C. I). Marsh and A. B. Clawson (U. (8. Dept. Apr, Bui 942 
(1M1), pp. 14, pis. 8, figs. 2 ).—The species of milkweed here considered, which 
have been found to possess poisonous properties, are closely related to the 
whorled milkweed (A. galioides), a bulletin relating to which has been noted 
(®* B. 48, p. 470). The present bulletin summarizes the results of experi¬ 
mental work on these two milkweeds. The work has shown A. pumila to be 
about one-third as toxic as the very poisonous A, gatioidm, and A. rertiellUita 
geyeri about one-tenth as toxic as A. galioldos. 

A. pumila,, the low whorled milkweed, is found in adobe draws, In dry plains, 
and in foothills from southeastern Montana and southwestern North Dakota 
to the Texas Panhandle and central ‘New Mexico, being most abundant on the 
plains of Colorado. It is usually scattered in smalt patches in draws. In feed- 
Ing experiments, the smallest quantity which produced Intoxication was 0.787 
lb, per 100 lbs of animal, and the smallest quantity that produced death 2.185 
lbs. per 100 lbs, of animal The most prominent symptom in all the eases of 
poisoning was a weakness of the hind quarters of the animals, which resulted 
in a staggering gait. There was In most of the eases depression and in some evi¬ 
dent trembling, but the staggering was universally present and was particularly 
noticeable, The pulse generally was weak and rapid, and the animals which 
were quite sick frequently accompanied the expirations with a grant or a groan. 
In the cases which recovered there was no bloating, salivation, or spasm. In the 
animals which were fatally poisoned, in addition to the symptoms mentioned, 
there was some bloating and salivation, and they exhibited violent spasms, ac¬ 
companied with running movements. In two fatal cases the temperature of the 
sheep reached a maximum of 107 and 100,6* F,, respectively, The' symptoms 
continued from a minimum of 7.5 hours to a maximum of 5 days. Of the two 
animals that died, death followed in 82 and 88 hours, respectively. 
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A* vertio&keta, the whorled milkweed of the eastern part of the United 
States, is distributed throughout the Atlantic Plains and the Mississippi Valley. 
It differs materially from A, galioides, A. pumila, and A. nvexicam in that it 
has long, fibrous roots and smooth pods. A. verticUlata geyeri can be distin¬ 
guished from the typical form by its numerous adventitious buds on the iibrous 
roots. In feeding experiments with 10 sheep, 2.205 lbs. of leaves and stems was 
found to be 'very dose to the toxic dose. With the leaves alone 1.286 lbs. was 
a toxic dose. In the very sick sheep “ all the typical symptoms of A. galioides 
were noted, including weakness, especially marked in the hind legs, staggering, 
weak and rapid, pulse, labored respiration (the expirations accompanied with 
groans), dilated pupils, elevated temperature, bloating, spasms with opistho¬ 
tonos, and running movements. Spasmodic movements of the mandibles in a 
chewing movement were very noticeable.” The average time before the symp¬ 
toms appeared was 16 hours 47 minutes, and the average duration of the 
symptoms was 4.5 and 4.75 hours, with a minimum of 1 hour and a maximum 
of 11 hours. 

It is pointed out that, while as stock-poisoning plants these two species have 
no history, there is reason to believe that if grazing animals were closely con¬ 
fined to them, injurious results would follow. 

Poisoning of cattle by feeding on ergotized paspalnm* D. T. Mitchell 
(Feedings tuffs, 88 (1981), No. 3, pp. 46, 47, J f 9 ).—This paper reports on the loss 
caused in the Province of Natal by feeding on grasses infected by a fungus 
identified by I. B. P. Evans as Olaviceps paspali. 

Hydrocyanic acid in Sudan grass and its effect on cattle, O. O. Swanson 
(Jour. Amer. Soc. Agrm., 13 (1921), No. 1 , pp. 83-36). —This preliminary report 
of work at the Kansas Experiment Station is summarized as follows: 

“ Hydrocyanic acid was found in large amounts in Sudan grass used for 
pasture, and no harm resulted to the cattle. Liberation of hydrocyanic acid 
from Sudan grass is apparently associated with enzym action. Digesting in 
water at room temperature for several hours and then distilling gave larger 
amounts of hydrocyanic acid than if sulphuric acid was added at once. Hot 
water and dry heat diminished the amount of hydrocyanic acid obtained. 
Slow drying caused the hydrocyanic acid to disappear. Tests made on wilted 
samples or those several days old may be worthless. 

“Making Sudan grass into silage did not diminish the amount of hydro¬ 
cyanic acid obtained* Tests made immediately on frosted Sudan grass gave 
very large amounts of hydrocyanic acid, but it disappeared rapidly as soon as 
the plant began to wilt; when dry the hydrocyanic acid had disappeared. 
While Sudan grass giving a strong test for hydrocyanic acid was not harmful 
to cattle, under other conditions it was harmful. Immunity was not due to 
habituation.” 

Epizootic abortion, V. Robin (Rev. V6t. [Toulouse], 7 S (1981), Nos . l f pp. 
1-17; 2, pp * 65-76). —This is a general review of the subject as related to the 
cow, horse, sheep, and pig, discussed in connection with references to the 
literature. 

Researches on infections abortion in mares, M. Caepano (Ann. Ig . [Rome], 
29 (1919), No. 11, pp. 752-779 ).—The author reviews the literature on infectious 
abortion in mares and joint-ill or arthritis in foals and reports the results of 
his study of this disease in Italy, where abortions in mares, particularly the 
imported stock, are quite common and the foals born alive in localities where 
abortions have occurred are often affected with polyarthritis. 

Two microorganisms have been isolated from pathological cases, Bactttm 
abortus equi and a micrococcus of the type of Streptococcus eqtti, the former 
being considered the causative agent. The characteristics of these organisms 
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are described and successful experiments are reported on the diagnosis of Dsn 
disease by serum agglutination and on the therapeutic and prophylactic treat¬ 
ment of the disease with a mixed polyvalent serum. 

Further studies on the etiological role of Vibrio fetus, T, Hmxth* It. B. 

Little, and M. S. Taylor (Jour. flvpt. Mai., 32 (1320), No. 6\ pp. tm .«).-.- 

Previous studies on the etiological role of V. fetus (R B. U., 41, p. TTh) a re 
supplemented by the reports of three oases of abortion among native hellers. In 
which the absence of Bacillus abortus and the presence of r. fetus were delb 
nitely proved. 

The peculiar distribution of abortions due to T\ fetus, first among older cows 
and later in the young stock in the herd studied, is attributed to the fact that; 
the heifers during the first pregnancy were segregated front the purchased cows 
and were thus kept away from the Vibrio carriers until after the first calving. 
The fact that the number of cases of vibrionic abortion declined during a period 
in which cases due to B. abortus continued undi mini shed is thought to indicate 
that natural immunization of a herd to V. fetus proceeds quite rapidly. “An 
other outbreak may be expected when the immunity of the herd has declined 
in the absence of the infecting agent and the latter is reint roduced from without, 
or it may reappear at any time when a Vibrio of higher virulence Is brought in.” 

Experience with the Aseoli precipitin reaction for the detection of an¬ 
thrax, K. Reinh aiidt (Monatsh. Pralct. Tierheillc31 (1320), No. 3-0', pp. 233- 
275).—A study is reported of the comparative value of microscopic investiga¬ 
tion, cultural methods, animal inoculation, and the precipitin reaction of Aseoli 
(E. S. It* 20, p. 875) for the detection of anthrax; in animal carcasses. The re¬ 
sults reported are thought to indicate the superiority of the precipitin test, par¬ 
ticularly in the detection of anthrax in badly decomposed material. 

Immunization against blackleg with germ-free filtrates, R <*raub and 
W. Zbchokke (Behwete. Arch. TierheilK 6 h 2 (1320), Nos, 2, pp. 52-415; 3, pp, 
:112*122 ).—From a series of experiments on the immunization of guinea pigs, 
sheep, and cattle against blackleg, the authors conclude that u single sub¬ 
cutaneous injection of blackleg filtrate produces an Immunity which protects 
the animals against double the ordinary fatal dose of virulent; blackleg mate¬ 
rial. .A, second inoculation with attenuated virus which is not fatal to normal 
animals, but in itself produces only slight immunity, greatly increases the im¬ 
munity produced by the filtrate* It is considered that the immunity is not only 
active and lasting against the strain used for the preparation of the filtrate but 
against other strains m well. 

In practice, the single immunization with blackleg filtrate is recommended 
for cattle which are exposed to blackleg infection only during the pasture sea¬ 
son'and the double method for animals continually exposed to infection. 'In* 
oeulation with the virus should be given not earlier than 10 days nor later than 
two months after the filtrate inoculation. 

Chemotherapy and chemoprophytaxis of foot-and-mouth disease, I\ 
Serena and F. Ktxonx (Schweiz, Arch, TierheUkOB (1330), No, 2, pp. 65~>73; 
abs, in Rev. G4n, MU, V4t., 23 (1320), No. m, pp. 259~®6t),~~ The authors re¬ 
port an extensive series of studies on the effect of trypan blue on foot-and-mouth 
disease in various stages of its development. From 2.5 to 10 gm. of the dye dis¬ 
solved in from 200 to 400 gm. of boiled water was injected subcutaneously into 
the side of the neck. The absorption of the dye took place rapidly, and .the color 
persisted for some time at the site of the injection. 

The effects of trypan blue upon animals with clinical symptoms arc. said to he 
very marked, including rapid lowering of temperature, disappearance of local 
lesions, and cicatrization of ruptured vesicles. In animals with high fever, but 
Showing no local symptoms, the results were also very striking, local lesions 
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seldom appearing. The authors are of the opinion that chemotherapy is destined 
to play a considerable rdle in the struggle against foot-and-mouth disease, 

Tile measures taken by Switzerland in recent years for' the control of 
foot-axKl-month disease,, L. Planisset (Rev. Gen. MU. V6L, 80 (1921), No, 849, 
PP- -This i»s a brief account in which control measures are considered 

tinder the headings of general slaughter, sanitary measures, and treatment 
with, blood of animals recovered from the disease. 

Observations on the intrapalpebral test for glanders, W. F. Guard (Vet. 
Alumni Quart. {Ohio {State Univ.'\, 8 (1920), No. 2, pp. 45~*51 ).—The author dis¬ 
cusses the intrapalpebral- test for glanders from experience in its use in the 
American Expeditionary Forces from June, 1918, to May, 1919. The rules 
adopted in February, 1919, for the application and interpretation of the test 
are given, in full, together with a table representing what was finally consid¬ 
ered a fair and practical guide for interpreting the test. 

Statistics are given of the number of animals tested and the number of reac¬ 
tors found during certain periods in all the organizations of the Third Army 
and of the report of the First Division alone during this period. These sta¬ 
tistics show a decided falling off in the number of reactions after the second 
test and the total disappearance of the disease after 8 or 4 weeks. While 
the animals were tested every 20 or 80 days, the author is of the opinion that 
the elimination of the infection would be hastened by repeating the test at 10- 
day intervals. 

.Bindeepest in Belgium (Rev, G&n. Med. 29 (1920), No. 347, pp. 577- 
583 ).—This is an account of the introduction of rinderpest into and its occur* 
rence in Belgium, reference to which has been previously noted (E. S. B., 44, p. 
680). 

Bacillary infection and. tuberculosis in man and in animals, A. Calmette 
( L 1 Infection Bacnllaire et la Tuberculose chest VHomme et chess les Animaux. 
Paris: Masson F Go., 1920, pp. VI+619, pis. 25, figs. 81). —The author of this 
very complete treatise on tuberculosis states that it has been his aim to disen¬ 
gage from the more Important of the large number of contributions to this 
subject and from his own researches, covering a period of many years, the 
scientific principles upon which must be based tbe struggle against tubercu¬ 
losis, The first part, following a brief historical * introduction, deals with the 
general phases of tubercular processes, including the morphology, culture, iso¬ 
lation, and chemical constitution of the tubercle bacillus and the influence of 
physical and chemical agents upon it, tuberculins, histogenesis, and evolution 
of the tubercle and bacillary lesions without tuberculous follicles, principal 
anatomical-pathological types of infection, mechanism of infections through 
various routes, characteristics of the disease in young and old and in various 
localizations, and role of heredity in the transmission of the disease. 

Part 2 deals with experimental tuberculosis and tuberculosis infection in 
animals, including chapters on different methods of experimental inoculation 
and infection, differential characteristics of the human and bovine types of 
tuberculosis, the special characteristics, frequency, and geographical distribu¬ 
tion of bovine tuberculosis, specific reactions for its diagnosis, the rdle of bovine 
tuberculosis in the question of human infection, tuberculous infection in other 
mammals, in birds, and in cold-blooded animals, and a final chapter on pseudo 
or para tuberculous acid-resistant bacilli. In part 3 the author discusses the 
various processes of defense of the organisms against tuberculous infection and 
the diagnosis of the disease by examination of excretions ana by various modi¬ 
fications of the tuberculin reaction. 

The fourth and final part deals with natural immunity and the processes of 
immunization against tuberculous infection. In the concluding chapter, on the 
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scientific principles which must serve as the basis of antituberculous pro* 
phylaxis, the author states that in his opinion the only hope of .limiting ami 
finally exterminating the disease is in the vaccination of all susceptible human 
beings and animals by some such method of the use of attenuated bacilli us has 
been previously tested with animals (E. S. It., 44, p. 780). 

The book is profusely illustrated throughout with colored plate of tuber¬ 
culous lesions both in man and in animals. 

The nodular worm and the lesions caused by it (Oesophagostomum 
Columbian um Curt.), A. Tiieilkb (Union Bo. Africa, Dept. Ayr. A our., 2 (1921), 
No. 1, pp. J/Jf-31, figs. 2 ).—An account of this worm and its injury to Iambs and 
sheep in South Africa. 

Studies on the sheep stomach worm, Haemonchus eon tortus, .1, E, < Iriisn- 
‘jlet (Aba. in Amt Rec20 (1921), No. 2, p. 209 ).—In studies conducted at the 
Oklahoma Experiment Station several hundred sheep were treat oil for the 
removal of stomach worms. “Copper sulphate in a 1 per cent solution, at the, 
rate of 50 ct\ for lambs under one year and 100 ee. for sheep over one year, 
was found to be 75 to 95 per cent effective. A solution containing I per cent 
copper sulphate and 1 per cent tobacco infusion was found to have an elliclcncy 
of 90 to 100 per cent Cacodylate of sodium was injected intnunuKcularly at 
the rate of 7 grains for an adult sheep. Two or three injections were made at 
intervals of two or three days with only negative results.” 

It is pointed out that “ an estimate can be made of the number of stomach 
worms in the host from the number of eggs In the droppings. Under normal 
conditions the number of eggs in a gram of fresh droppings corresponds fairly 
well with the, number of adult female worms in the host There seems to be 
from one and one-half to two times as many females as mules. Hence, the 
number of eggs in a gram of fresh droppings, plus one-half to one times that; 
number, gives a fair estimate of the number of adult worms in the host.” 

Swine practice, A. T. Kinsley (Chicago: Amcr. Vet , Pub. Co., 1921, pp. 87/ h 
pis . 4, figs. 111). —This is a revised and enlarged edition of the author’s Swine 
Diseases, previously noted (E. S. It., K2, p. 878). 

A blackleg- and bradsot-like disease of swine, .1. Koveh (Cent'bL Bakt, 
[etefi, 1. AM., OrigSO (1917), No. i-tf, pp. pis. $)«*~Thls is a contribu¬ 

tion from the bacteriological laboratory of the hog cholera serum plant at 
Budapest, where a study has been made of the types- of anaerobic spore-hear¬ 
ing bacteria occurring in swine# The details are given of studies of the 
morphology and cultural characteristics of anaerobes obtained from 2d hogs 
during a period of five years. The diseased conditions present, in these animals 
are recognized by the author as falling Into two groups, (1) those found in 
subcutaneous or muscle tissues, which resemble lesions occurring in blackleg 
disease in cattle, and (2) those In which the lesions are localized In the 
stomach, resembling the bradsot disease of sheep. An anaerobic sporc pro 
ducing organism, isolated from all the cases, was compared with the black¬ 
leg bacillus, the malignant edema bacillus, and the Chon Sachs baeeillm 

A list is given of 29 references to the literature. 

Effects of X-rays on trichinae, B. Schwartz (Jour, Ayr . Research [U. R], 
20 (1921), No. 11, pp. 845S54 )*—Eive series of experiments conducted with a 
view to determine whether X-rays exert deleterious influences on TricMneJUi 
spiralis, with a further view to Die practical application of X-ray radiation to 
the destruction of trichinae in pork are reported upon/ The results arc sum- 
marized as follows: 

“ Encysted trichinae are injured by relatively heavy' dosages of X-rays, Bo 
far as has been determined, the injuries are not visible In the encysted or 
artificially decapsuled larvae as structural or functional disturbances, but 
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become apparent only whom the larvae reach a suitable host animal in whose 
intestine they are normally capable of continuing their development Trichinae 
from meat that has been exposed to strong dosages of X-rays undergo rapid 
granular degeneration in the Intestines of suitable hosts before they attain 

maturity, 

Encysted larvae that have been exposed to lower but still injurious dosages 
(»f X-rays a,re able to continue development in the intestines of suitable hosts. 
Such larvae, however, do not attain structural and functional sex maturity. 
The sex cells appear to be atrophied, and no evidence of successful copulation 
can be found. X-rays, therefore, appear to exert a more or less selective 
action on the gonads of trichinae. 

u Trichinae appear to exhibit considerable variation in their susceptibility 
to X-rays, since certain dosages injured some parasites and failed to injure 
others. Whether the apparent variation in susceptibility of trichinae to X-rays 
is an expression of an actual physiological variation or may be accounted for by 
other factors has not been determined. 

“ The experiments described in this paper do not warrant any definite con¬ 
clusions as to the feasibility of using X-ray radiation as a practical means of 
destroying trichinae in pork.” 

An epizootic of fowl typhoid in France, F. d’Hebelle (Rev, G6n. M6d. Y&t., 
29 (1920), No. 839, pp. 128-180; abs. in Jour. Compar. Path, and Ther., 38 (1920), 
No. 8, p, 218). —The loss occasioned during a series of widespread outbreaks of 
disease among poultry in France was in a great majority of cases due to fowl 
typhoid ( Bacterium sanguinarum) , the existence of which had not previously 
been reported in that country. It is said that in certain places there occurs 
in coexistence with fowl typhoid another disease of undetermined etiology 
which causes a high mortality among fowl and geese, the latter of which are 
not susceptible to fowl typhoid. 

Common chick diseases, W. T. Johnson ( Washington Sta., West Wash . Sta. 
Mo. Ihd, 9 (1921), No. 1 , pp. 11-14). —This is a popular summary of information 
on the subject. The author considers 20 per cent loss up to the time of laying, 
or about five or six months of age, to be a conservative estimate. 

Babesia can is and Hacmogrcgarina cams in the south of France, E. 
Thu nGault ( Oompt. Rend. Bog, Biol [Paris'], 88 (1920), No. 88, p. 1444 ).—In the 
course of investigations of canine leislimaniosis the author has met with B. 
mnis and If. cants in the blood of dogs. In examinations of 387 dogs from 1913 
to 1.937, 5,88 per cent were parasitized by B. canis and 0.81 per cent by II. amis. 
Canine piroplasmosis was found to be most frequent in summer when it aver¬ 
aged 2.23 per cent, and lowest in winter when it reached an average of 0.58 
per cent. If. amis was observed three times, twice in July and once in August. 

Some common parasitic worms occurring in the domesticated animals in 
South Africa, 13. M. Robinson (So. African Jour. Nat. Hist., 2 (1920), No. 2, pp. 
277-279) .-—This is a brief account of some of the more important endoparasites 
of'domestic animals. - ■ 

rural maimmxm. 

Nineteenth annual report of the Reclamation Service, 1919-20, A. P. 
Davis ([f/. 8.1 Reclam, Serv. Ann. Rpt19 (19$0), pp. 589, fig. 1).—This report 
relates In particular to the work completed and in progress during the fiscal 
year ended June 30, 1920, and also contains information in regard to previous 
operations for explanatory purposes and to indicate progress. 

On June 80, 1920, the net cost of construction of the reclamation projects 
amounted to a little less than $125,000,000. The value of crops grown in 1919 on 
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hinds served either in whole or in part from the works of the service amounted 
to nearly$15.%0(MM)00^ about $80,000,(KH) of which represent,s the value of crops 
grown on the 1 acres of cropped .land on the projects proper, from which 

definite crop statistics are secured, or $79.88 per acre, and the balance an esti¬ 
mated amount from approximately 1.000,000 acres of land screed with wafer 
under the Warren Act from the works of the service. The projects already com¬ 
pleted or under way will ultimately comprise an area, of over .* 1 , 209,000 acres. 

Keview of the work of the irrigation department, Centra! 'Provinces, for 
the t year 1910-250, 8. CL Rivktt-Oaunac (Venl. pines. \<uul Hemi\ DiJia 1, 
Irrig. Dept . Rev., 1010-20, pp. |71-f ./£)•—This report, deals with Um work and 
expenditures of the irrigation department of the Centra,i Provinces of India for 
the fiscal year 1919-20. 

Factors determining the duty of water in irrigation, .1, T. Kin unox 
(Engiu. News-Bet*., 86 (1021), No. IS, pp. 546, 547). —A, fist of the various and 
interrelated factors determining the use of water in irrigation is given, which 
has been prepared for use In court; eases. It: is considered useful as a guide In 
the analysis of conditions on new projects and for the improvement, of conditions 
on projects already in operation. 

Surface water supply of New Mexico, 1019-19.20. L, A, <»tu,ett (Santa 
Pc, N. Jlew,: Stale Dugin. Dept.. 1019-20', pp. 184 ),'—This report: presents tine 
results of measurements of flow made on streams In New Mexico during the 
calendar year 1919 and up to and including September30, 1.920. Data on evapora¬ 
tion from water surfaces are also included. 

Farm drainage for larger and better crops, II. 15. Ron and U. K, Km 

uott (Minn, Farmers' Inst. Ann. No. S3 (1020), pp. 61-00, figs, 82), .A, large 

'amount of practical informat.ion on land drainage as it Is practiced In the State 
of Minnesota, is given, as a contribution from the University of Minnesota. 

Power applied to agidtmltrmv-ll, 'Water power, W, 11. S. Dukuiioiin'K iSo, 
African Jour. Duties., 8 (10JO), No. 7, pp, 588-506, pi. 1 . Jigs, In a second 
contribution to the subject (111. S. It,, 43, p. 591), the author deals with the dm 
velopment; of water power for farm use, describes iho overshot wheel, the Francis 
turbine, and the Pelt on wheel, and, also deals with pipe lines and supply dams. 

In: vest! gallons of road subgrades, A. T, (kujuu-xuv (Jour, Sac. A n to mo tire 

hhitjin,, 8 (1021), AU 4, pp. SJOsijO, jigs, 7),*.A review is given of work finished 

and hi progress on the investigation of rood subgruden, especially that con¬ 
ducted by the Bureau of Public Roads of the U. 8, Department of Agriculture, 
Biennial report of the DejmHmcnt of Highways, 1919-1020, J, R 
ImoNAiu) 1 ST Ah. (New Stale DvpL Highways Him . Upt„ 1010**20, pp, 144i Pits. 
5t). —’Data, on the work and expenditures' of the .Nevada Department of High¬ 
ways on the construction of the State highway system for the period from 
January 1, 1019, to November 30, 1920, are contained In this report. 

'Fourth, biennial report of the Oregon, State Highway Commission cover* 
ing the period December 1, 1918, to November SB, 1920, R. A. Booth 
kt al (Greg. State Highway Comm men. Bpt., J, (1918-1920), pp. IV+425, pis. 
■#).-—Data on the work and expenditures of the Oregon State Highway Commis¬ 
sion and of the office of the State highway engineer for the biennium ended 
November 550, 1920, are contained in this report;, 

/Dust explosions: Cause, ©fleet,- and prevention, I), J. Fetch: (Engin. Nairn- 
Mec n 8& (1921), No, 16, pp, 634-686,.figs. 8) A/br.ief review is given of Home of 
the work of the U. S. Department of Agriculture on the cause, effect, and 
prevention of dust explosions. 

Ignition temperatures resulting in explosion were determined ns 2,868° F. for 
wheat elevator dust, 2,800° for flour, 1,821° for oats and corn.'elevator-dust, 
1*868* for oats hull dust, and 1,877° for yellow corn dust. Limited tests inclb 
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that the velocity through a cloud of wheat flour dust Is practically the same 
us through coal dust, and that through a cloud of powdered starch it is several 
times as rapid. 

IVsfH conducted In cooperation with the U. S. Bureau of Mines showed that 
■the following explosion pressures Jn pounds per square inch were developed: 
Lycopodium 17.5, wheat smut dust 15.0, yellow corn 15.2, dextrin 14.6, tan bark 
Kilb wheat elevator dust 13, wood dust 12.8, corn starch 12.7, sugar 12.2, potato 
Hour 1.1.7, fertilizer 10.5, coal (Pittsburgh) 10.1, cocoa 9.1, sulphur 8.8, and 
cork 7.4. From the know chemical composition of flour and a calculation of 
the approximate mechanical work which a given mass of flour can perform, 
it has been found that the contents of an ordinary sack, when mixed with 
4,000 cm ft of air, will generate force enough to throw 2,500 tons mass to a 
height of 1.00 ft 

It is considered reasonable to conclude that the dust explosion hazard is 
greater during periods of continued low humidity. Possible changes in con¬ 
st, ruction and the installation of mechanical equipment suggested by recent 
explosions are discussed. Among these, the prevention of the generation of 
high pressures by the use of thin walls offering little resistance to explosion 
pressures is suggested. 

The kiln drying of lumber, H. D. Tiemann (Philadelphia and London: J. B, 
tdppimott Co,, mo , 8. ed. t pp. XI+$18, pis. 81, Ms, Jfl) .—This is the third 
edition of this hook (E. 8. II., 38, p. 46). 

The carburet! on of alcohol, A. W. Scarratt (Jour. Boc, Automotive Engirt, 

8 (192.1), No, If, pp, 888-880, figs. 2 ).—The results of experimental work in the 
development of a tractor engine that will burn alcohol are repotted. 

Using a 4j by 6 in,, 4-cylinder, 16-valve engine, it was found that the best 
compression was 110 lbs. per square inch. The use of the entire exhaust heat 
■for heating the fuel charge was found to be necessary. The temperature of 
the ingoing charge of fuel, for good earburetion and economical operation should 
not be less than 100° F. The intake-manifold should be designed to obtain 
uniform distribution, and the intake-manifold gas velocity at full load should 
not be less than 0,500 ft. per minute on the average. 

Starting difficulties were increased when burning alcohol, but satisfactory 
starting was accomplished by a redesign of the starting crank, together with 
the use of a mixture of four parts of alcohol to one of gasoline. 

Belgian experiments on palm oil as motor fuel (Client, and Metall, .Engirt., 
24 (1921), No, 9, pp. 400, 401),~ A series of experiments begun in 1914 and now 
in progress on the use of palm oil as a fuel for internal-combustion engines is 
briefly described, 

11; Is stated that the calorific power of palm oil is from 20 to 25 per cent less 
than that of crude oil, and that it fuses at a comparatively high temperature 
(37° O.). Complete combustion was found to be necessary to the satisfactory 
utilization of palm oil. After starting and warming up on crude oil several 
engines ran smoothly on palm oil. The oil neither clogged the motors nor 
left any perceptible solid residue. 

Analyses are said to show that palm oil is a mixture of palmitate and oleate 
of glycerin, with some variable quantities of palmitic and oleic acid. It con¬ 
tains about 95 per cent of fatty acids and appears as a pasty substance of 
yellowish or salmon color. Its calorific power is estimated at 9,228 calories, 
and It is flammable at 210°. 

The Nebraska tractor tests, O. W, Sjogren et al. {Nebraska Bta . Bui. in 
(1921), pp, 14 , fig* 7).—This bulletin enumerates the provisions and objects of 
the Nebraska tractor testing law (E, S. It., 42, p. 784), describes ■ the tests im- 
posed and the apparatus used, and summarizes the data contained in the re- 
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ports of teats conducted in 1020* The testa covered 69 different tractors of 
about 38 makes. Some of the details of these tests have been noted in the 
Record from time to time. 

Fariii mechanics (Indiana Eta. Rpt. IBM, p. 34).—Tractor tests to determine 
actual ratings showed that the angle iron cleat wheel equipment commonly 
used permitted as high as 40 per cent slippage on a 2 plow tractor between 
normal and no load. In dry soil the sequence of cuts made by the angles 
resulted In a series of earth blocks cut loose, which moved hack when the 
thrust of the tractor came against them. The disturbance of the soil was ex¬ 
treme, causing unnecessary strains to be thrown on the mechanism of the 
tractor by constant jerking. The effects of the angles were not nearly so 
pronounced on damp plastic soil. 

Best results were obtained with a thin spade about 3 in* square. Only 
3 per cent slippage was observed with these. The conclusion Is drawn that 
the best type of lug is that which enters and leaves the ground with the least 
disturbance. The staggered spade lug was the best in this respect. 

How the tractor saves time, C. H. Sprague ( Tractor and (Jan Engine Rev** 
l/ t (1921)* No. S* pp* 7, 49 1 8 )*—Graphic data are presented on the time re¬ 

quired to .plow, till, plant, and harvest 30 acres of wheat with a tractor and 
with horses. It is shown that about one-fourth the time was inxmsary to do 
the work by tractor as by horses, and it is pointed out that the tractor bo 
cause of its extra power was able to plow deeper and make a better seed bed* 
I, Working tests of straw presses, packers, and carriers. II, Individual 
and new tests, and other investigations, A, Christensen (Statens Rednk, 
Pvpver, Beret. 21 (1919), pp. 91. figs. 08). —Comparative tests of It) different 
commercial makes of straw presses, packers, cutters, and carriers are reported 
and discussed, together with special individual tests of different apparatus, 
such as a potato digger, lubricators, paper-binding twine, and different com¬ 
mercial makes of farm engines and motor plows. 

Studies on corn-harvesting machinery, M. Conti (Rev. EaeuU. Apron, f/ 
Vet., Buenos Aires , S { 1920 ), No. 1, pp. 25-82, Jigs, 4).—Two corn harvesters 
developed after three years* study at tin? Experimental Institute of Agricul¬ 
tural Mechanics at Buenos Aires are described. 

One machine is adapted for the cutting of green corn for silage, and con¬ 
sists of an inclined knife between forked iron frame parts which receive 
and cut the standing corn, allowing it to fall on a platform where It is properly 
loaded. Two men and t hree horses are required. 

The second machine is adapted for the harvesting of dry com and also 
requires two men and three horses. The knife Is a circular saw-edged type, 
revolving at between ISO and 200 r. p* m., and Is actuated by. a wheel on the 
ground. Both machines are said to have been satisfactory under test* 

The twist drill: Making it fulfill great expectations, H. Wtims (Tractor 
and Gas Engine Rep., 14 (1921), No. S , pp. 19, 11 , 48, figs, 14).--Data and infor¬ 
mation on the proper use and maintenance of twist drills, with particular 
' reference to the repair of farm machinery, are given. 

Farm buildings, F. O. Lewis (Indiana Bta, Giro, 100 (1921), pp, 144, figs. 
180 ),—'The purpose of this circular is to offer suggestions on the planning and 
construction of. farm buildings, including dwellings, bams, hog and poultry 
houses, workshops, and other buildings. It is based upon a study of farm- 
building practice in Indiana and neighboring States* Han and detail drawings 
of the different structures are given, together with considerable working data* 
Domestic architecture, L. IB. Robinson (New York: Macmillan Go,, 1917, pp * 
Xm+878, figs, 50), —Part 1 of this book is a text Intended for use In teaching 
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ilm subject of the house in colleges and in schools of home economics. It is 
devoted to si consideration of house design and construction, the cost of dwell¬ 
ings, and such related topics as the selection and development of the site, and, 
to some extent, of the equipment and decoration of the interior. Chapters are 
Included on the history of domestic architecture, domestic architecture in the 
United States, and the practice of architecture. Sketch problems are appended 
to each chapter. 

Par! 2 Is a practical guide for house design, consisting of a drafting-room' 
Bumml, problems In design, and a glossary of architectural terms. 

Uenvcidcnccs in the home, ,T. L. Sheppkbd (Minn. Farmers' Inst, Ann. No. 
33 (1X10). pp. £38-1 $8, figs. It ).— General drawings and practical information 
are given for installing what are considered to be cheap and serviceable water- 
supply systems for farm homes. These include also information on cisterns. 

The sopite tank—a method of sewage disposal for the isolated home, 
IL K MmmvK (Montana Sta. Bui. 137 (1920), pp. 27, figs. Iff). —A progress 
report Is presented on studies begun in 1915 at the station with three different 
types of sewage-treatment tanks and disposal areas, together with general 
information regarding results obtained from miscellaneous installations in the 
neighborhood. 

The tanks included (1) a single-chamber septic tank 3 ft. wide, 7 ft. 10 in. 
Song, and 3 ft deep; (2) a double-chamber septic tank with digestion chamber 
2 ft wide, 5 ft. long, and 44 ft deep, and a discharge chamber fitted with an 
automatic siphon; and (3) a modified Imhoff tank 3' ft. 4 in. wide, 4 ft. 4 in. 
long, and 14 ft deep at one side and 16 ft deep at the other. All three tanks 
are provided with sludge outlets and with inlets entering below the sewage 
line. No definite data are given regarding the nature and amount of the 
sewage treated or the basis of design of the tanks. However, it is noted that 
during four winter seasons the sewage flow to the tank varied widely in nature 
and amount and was discontinued for considerable periods from time to time. 

After the four seasons it was found that approximately the same amount of 
scum was on the surface of each tank. It appeared that the septic action and 
the deposition of sludge were practically the same in the three tanks. There 
was very little sludge deposition, and apparently septic action was good in all 
three tanks in spite of the variable conditions of service imposed. 

The disposal areas were operated at a depth of 14 in. in light soil and were 
apparently little hindered by long periods of zero weather. They cared for 
the sewage effluent satisfactorily. 

On. account of the simplicity, ease of construction, and comparatively low 
cost; of the single-chamber tank it is recommended for isolated homes. 

The studies are being continued. 

Surface purification of sewage, W, D. Scoullek (Surveyor and Mimic, and 
County Hnghi.< 58 (1920), No. 1511 , pp. U7, US).- —Studies on the various stages 
in the purification of sewage passing through a percolating filter are reported. 
An inclined galvanized tube 8 ft long and 6 in. in diameter, containing 1 in. 
-clinker obtained partly from a mature filter, was first used, settled sewage 
being dripped in at the upper end. To increase the length a surface 34 ft. 
long, made of half iron pipes 34 in. in diameter, was also used. 

It was found that “when sewage is passed over a surface in presence of air 
the organic matter is gradually deposited and forms a tenacious slime. The 
organic matter first deposited is that kind which gives rise to sulphurated 
hydrogen when fermented anaerobically. The slime has the property of with¬ 
drawing colloidal matter from sewage and acts also as a reducing agent. Dis¬ 
integration of the ■slime began 10 weeks after starting'the experiment and 
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coincided with the appear*anee of small worms. At the same ilnir nitrification 
set in. Oxidation Mum appears to be related tn slime. diwiMegrutinn. 

44 Nitrification was never noticed after the sewage fravei. d jM ft., and prop 
ably could not fake phi.ee in the first: US ft, beejmmr of the thickness of the 
slime. The free and saline ammonia which disappears fr«ui» the settled sewa 
was not: all roeovered ns oxidized nitrogen in I In* efihmnb 

**The purification of sewage depends on the rate of treatment or, In other 
Words, varies with the surface used. A course filter is usually const rum od wd h 
large material at the bottom, and graduated so that finer material is on Ha* 
surface. The reverse process of having large material at the top and HuFWmg 
with the smaller material, below the renter would probably prove more el!Udi»nf., u 

Studies on the process of removal of sulphuredod hydrogen from taut eminent 
by inters using the same apparatus showed that " sulphurated hydrogen f S--10 
parts B per 100,000) in a solution of tap-water is mostly absorbed by the slime 
after traveling 19 ft, when passed over snr fares which have previously been 
treating sewage, probably as milptdd, hart is converted into sulphate tabout 
15 per cent), hut this is largely increased when the apparatus is resting. A 
weak solution of sulphurated hydrogen (2 parts S per 1 Im),0(hm is retained 
after traveling 10 ft, and nearly all after 4 ft., but it is all roeovered by 
oxidation to sulphate. The slime absorbs sulphate from sewn pa hut the 
records are in sufficient. to show what actually happens to the sulphaiW 

Formula for determining settling periods in basins or tanks, T, Svvnxs:; 
{Mnpin. Yew-itfnc., 86 (.7,9181), No. 18< p. (47).—A formula for calculating settling 
periods in the treatment of water or sewage for special use where it is desired 
to determine the settling periods directly for various dimensions of tank without 

finding the‘velocity of flow is derived m follows: - * t in which the 

the settling period in hours, L-length of tank, A : ■ •'cross-sect U ma 1. a real of 
tank, N—number of hours during which flow is assumed, to occur, and. l$~*« total 
flow in gallons per day. 

Operating it borne heating plant, A. M. Daniels <M K. Drpt. A<jt\ H I'urumu' 
Hid. t:WJ ( ( W\i / ), p(L &v, y/g.v, ti ).— The requirements that slum Id be met, iu order 
to heat the home satisfactorily are discussed, and advice is given concerning 
the selection, installation, and operation of home heating plants. 

RURAL ECONOMICS AND SOCIOLOGY. 

Preliminary report, on farm organ i rati on in Twin Falls and imtah 
Counties, .Ik JHuvm* {Idaho Mu. lua. ,/AI ( UWA. pp. ID. •’The* first of two 
projects which have been undertaken In this region by the station cooperating 
with ;the Office of Farm Management; and Farm KcmumilcN, of the U. B, 
Department of: Agriculture, for the purpose of. studying crop rotation and 
cropping systems that should be followed as well its the relative •protltaiduncHS 
of the different crops and classes of live stock Is reported. 

Considerable data secured lib November and December, 1910, cm 200 fa rms 
in the vicinity of Twin Fulls, Idaho, covering the period from December, 10,18. 
to December, 1919, are presented in detail. The average crop yields per acre for 
these farms were as follows: Wheat 88 ton., barley 40 Inu potatoes 187 ewt., 
beans 1,122 lbs., sugar beets 9,2 tons, alfalfa hay .(8 cuttings) 8.9 tons, red 
clover hay (1 cutting) 1,1 ton, red elover seed 28(1 lbs., and Blnilm clover seed 
■818 lbs. 

The average number of animal units .kept, per farm varied from 7 for the 
group of smallest farms to 21,8 for the group of largest farms. For the 290 
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farms as a whole, 82 per cent of the receipts were from the sale of crops, 11 
por rent from the net increase from live stock, 2 per cent from miscellaneous 
si>ur<‘‘‘M, and 5 per cent from an increase in feed and supplies. 

Tfic average expenses ranged from $.1,080 for the group-of smallest farms 
h* $4,249 for the largest-slze group. The percentage of expenses required for 
hilmr tmreused steadily from 22 per cent for the group of smallest farms to 
id per cent: for the group of largest farms. 

The sum of labor income plus family perquisites, representing the full amount 
«he fanner has left for bis labor after allowing 7 per cent for the use of the 
farm capital, averaged $662 for the group of smallest farms, $537 for the 
second sba* group, $928 for the third, $1,381 for the fourth, and $1,188 for the 
fifth, the average for the 290 farms being $940. 

Tiie average return on the capital of the 200 farms was 7.2 per cent. The 
group of smallest farms made 0.2 per cent on the average farm investment and 
the largest 7.3 per cent;. The fourth-size group, including the 80-acre farms, 
made the highest return on capital, while the 40-acre farms made the lowest 

Direct crop labor requirements, the influence of crop yields on the return 
on capital, and .the relation of size of farm to the efficient use of labor and 
machinery arc analyzed and the data tabulated. 

Cost data for the sugar beet, crop in this region are tabulated on the basis 
of 44 records and a. total of 687 acres of beets. The figures indicate that the 
total average cost of producing sugar beets in Twin Falls County, Idaho, 1919, 
flie use of land included, was $136.39 per acre and $12.50 per ton. Of the 
total cost per acre, labor was 54.2 per cent, manure 2.5 per cent, seed 1.7 per 
cent, water 2.3 per cent, taxes and insurance 2.7 per cent, machinery 5.3 per 
cent, overhead 6,1. per cent, and land 25.2 per cent. When the use of land was 
excluded from the cost items, the average costs were $102.10 per acre and 
$9.36 per ton. 

The average yield of beets for the 687 acres was 10.9 tons, the price received 
per ton was $11, ami the margin of profit per acre $22.78. At an average 
valuation of $442 per acre, a return of 5.15 per cent on the investment was 
realized. 

Bonie types of irrigation farming in Utah, E. B. Bbossab© (Utah Bta. Bui . 
177 (7920) f pp. 140 , fif/H. 27 ),—The original investigation was conducted during 
1914, 1915, and 1916 by the author, employed by the U. S. Department of Agri¬ 
culture and the Utah Experiment Station. Types of farming as reflecting the 
interrelationships of economic factors were studied from a total 950 farm rec¬ 
ords for from one to three years in eight areas, including one each in Cache, 
Balt Lake, Utah, Carbon, Millard, Emery, Sevier, and Beaver Counties. The 
plan of study enumerates and describes the individual crop and stock enter¬ 
prises, determines the magnitude and importance of the separate enterprises 
and combinations and proportions, and analyzes the factors affecting their 
choice and combination. The Hyde Park area, in Cache County, is treated in 
considerable detail, the others only briefly. 

The farm well planned, D. H. Otis (Wisconsin, Sta. Bui. 828 (7921), pp. 28, 
figs, 22) .—Recommendations are made for planning the size and shape of fields 
on 10 typical Wisconsin farms, as well as crop rotations best suited to Wiscon¬ 
sin conditions. 

Comparison of rotations, crop costs, and net receipts per acre, H. R. 
Hoyt (OUo Sta. Bui SU (1920), pp. 2V h 275 ).-—Comparison is made of rota¬ 
tions on the Paulding County Experiment Farm on the basis of five-year aver¬ 
age yield and value per acre, 1915-1919. Labor and miscellaneous costs ■ and 
net receipts per acre are tabulated for rotations followed on tenth-acre plats. 
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Cost accounting work, R. R. Barker (Ohio Bta* Bui* 844 (19*0)* P« ■$67).•***•"- 
From records kept on the Madison County Experiment Farm us to the relative 
costs, labor costs especially, of growing different crops and of performing 
different operations, it was found, for instance, that in 1,0:10 it cost $18*50 per 
acre to cut and husk corn and put the corn and stover into the barn; while It 
cost $26,24 per acre to put the same kind of corn into the silo, it was found 
also that 34 man hours and 50 horse hours were required to grow and harvest 
an acre of corn husked on the stalk, while an acre of oats required KK5 man 
hours and 23.5 horse hours for growing and harvesting. 

Cost of producing wheat, Mi R. Cooper and It. ft. Wakhihirn (Ih 8, Dept, 
Apr. Bill* 94$ (1921), pp. 59, pis* 2, fif/s* P).—Tabulated cost data derived from 
481 records, of which 197 were obtained in five representative counties of the 
principal spring-wheat States, North and South Dakota and Minnesota, and 
284 in nine counties in Kansas, Missouri, and Nebraska, Important winter- 
wheat States, furnish the basis of this analysis of the average cost and varia¬ 
tion in cost; on individual farms and groups of farms in each area visited, as 
well as of the more important reasons for the great variations in cost per acre 
and per bushel on individual farms. A total area of 43,940 acres seeded to 
winter wheat, yielding 035,124 bu., and a total area of 44,21.8 acres seeded to 
spring wheat, with the total production of 362,047 bu. for the crop year 1019, 
were involved. 

The average yield of spring wheat was 9 bu. per acre in the United States as 
a whole in 1919, and 8.4 bu. per acre for the total spring-wheat urea surveyed; 
tlie average yield for all winter wheat in 1919 was 14.7 bu. per acre, while 
that for farms surveyed was 14.9 bu. per acre. The largest number of spring- 
wheat farms fell, within the group having a. yield of from 5 to 10 bu. per 
acre, while the largest number in the winter-wheat districts were included In 
the group having a yield of from 15 to 20 bu. 

The difference between the gross cost and the sum of credits for pasture and 
any straw utilized on the farm is taken to he the net cost of producing wheat 
The average cost expense of each item was computed on a weighted basis by 
dividing the total cost of each item by the total wheat acreage. An analysis 
of the total cost for spring and winter wheat shows that labor constitutes about 
32 to 35 per cent of the total cost of production, thrashing about 8 per cent, 
materials from 10 to 17 per cent, land rent from 24 to 30 per cent,, and other 
costs from 17 to 19 per cent. 

The average, cost of producing winter wheat was $27.80 per acre and $1.87 per 
bushel as compared, with an average cost for spring wheat of $22.40 per acre 
and $2.65 per bushel. The difference In cost per bushel of producing spring and 
winter wheat Is due to a lack of relation between the cost of producing ari 
acre of wheat and yield obtained, the. cost per acre of winter wheat being 24 per 
cent greater than for spring wheat, whereas the yield per acre was 77 per cent 
greater. In the spring-wheat area about 33 per cent of the production was on 
the farms having costs above the average; in the winter-wheat area about 40 
per cent' of the production was on farms having costs above the average. 

Summaries of costs 1 by districts, range in cost per acre by counties, net cost 
per bushel, variations in items of cost, army of farms according to cost per 
bushel by counties, cumulative percentage of acreage grown at various bushel 
cost, 'cumulative percentage of total production, and individual costs per acre 
are tabulated and interpreted. 

The cost of raising grain, P. 8. Goodman (Amer* Elevator and Grain Trade , 
$9 (1921), No, 9, pp, 707,;70S),—Certain data derived from an inquiry Into tine 
costs of producing the principal crops, made immediately after the 1910 census 
and published in the drop Reporter of the U. S. Department of Agriculture In 
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1011, are extended on the basis of annual reports in the same publication of 
labor costs, average yields, monthly prices of products on the farms, and land 
values for the years 1016 to 1920, inclusive. The study is carried out with 
respect to wheat, corn, and oats in the United States as a whole. Corn and 
oats in Iowa and wheat in Kansas are similarly studied. 

Cost of canning; Wisconsin peas, T. Macktjn {Wisconsin Sta. Bui. 327 
(JIKH), pp. 20, fig*. 6').—A complete analysis of facts submitted by 22 of the 88 
Wisconsin pen-canning factories as to the various elements of cost involved in 
the business indicated that in 1919 the cost of raw peas amounted to 26.4 per 
emit, cans represented 22.7, boxes 5.2, direct labor 8.7, all other expenses 25.5, 
and protit before deduction of income taxes 11.5 per cent of the factory selling 
price of No. 2 size cans of peas. 

It is said that over $16,000,000 is invested in land, buildings, and equipment 
for tills industry, $9,000,000 by farmers. About 56,672 acres were devoted to 
the growing of peas for canning in Wisconsin in 1919, one-fifth of which area 
was owned and cultivated by pea-canning companies. 

The adjustment of the farm business to declining price levels, H. C. 
Taylor (Jour. Farm 12con., 8 (1921), No. 1 , pp. 1-9). —The points made in this 
presidential address with regard to the curtailment of expenses of agricultural 
production and marketing have been previously noted (E. S. It, 44, p. 196). 
In regard to the problem of agricultural protection, the comment is made that 
“ whether the world conditions are such as to facilitate a world economy or to 
necessitate a national economy, the American farmer is now in a state of mind 
to demand protection in the home market for his products. If we are now to 
enter upon a period of agricultural protection similar to that in England known 
as the * Corn Laws ’ following the Napoleonic Wars, we should study with care 
the English experience.” 

Address of Henry C. Wallace, Secretary of Agriculture, before the Farm¬ 
ers’ Grain Marketing Committee of Seventeen, Chicago, April 6, 193251 
(County Agent and Farm Bur., Apnl , 1921, pp. 5-7; also in Wallace's Faimer, 
46 (1921), No. 18, pp. 642, 648, fig. 1; abridged in V. S. Dept. Agr., Market Rptr 
S (1921), No. 18, pp. 27'8, 286). —The author’s conception of the proper func¬ 
tion of the Government in furnishing information with regard to the supply and 
demand, and facilities and cost of marketing, perishable and other farm crops, 
is set forth. The plan of cooperative marketing evolved by the committee ad¬ 
dressed is commended as being founded on practical experience, as being an 
adjustment of existing systems and not an attempt to create a monopoly or fix 
a price. 

Yearbook of the International Farm Congress (Yearbook Iniernati, 'Farm 
Cong ,, 1920, pp. 175, pis. 6) .—Included in the proceedings of the fifteenth annual 
session of this body, held at Kansas City, Mo., December 9-11, 1920, are ad¬ 
dresses by H. J. Waters and H. C. Taylor, both of whom emphasize from one 
viewpoint or another the necessity of economy in agricultural production. 
Other speakers were officers of the congress and men interested in the produc¬ 
tion and marketing of agricultural products. Resolutions adopted and the 
constitution of the congress, its history and purposes; a roster of a number of 
farm organizations; and other items of general information are given. 

Food supplies in peace and war, R. H. Itnw (New York mid London: Long - 
mans, Green & Co., 1920, pp. VII+1S8).— A survey is made of the world’s food 
supply in its relation to world consumption. The author concludes that there 
is no cause for alarm about a general food shortage while the world is at peace. 
He believes that the actual limit of food production is one of the least serious 
aspects of the food question. 
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Special emphasis is given to the situation of Great Britain, The solution 
of England’s problem, according to the author, lies in stimulating the produc¬ 
tion of materials for export as well as of produce for home consumption. The 
multiplication of small land holdings to get more men on the land, the better¬ 
ing of the social and economic conditions of farm workers, and further support: 
by the State of agricultural education and research, are the means suggested 
for increasing agricultural output. 

The British corn trade from the earliest times to the present clay* A. 
Barker (London and New York: Sir Isaac ;Pitman & Sons , Ltd*, ILISJ'h PP* 
VIII+132, fig8, 10 ),—-Famine and price fluctuations resulting in England from 
poor seasons, pestilence, and the perils and limitations of shipping in early Eng¬ 
lish history, and early attempts to legislate against speculation in food grains, 
are described. Grain prices between 1600 and 1815 are reviewed in some 
detail as reflecting war and peace and consequent agricultural conditions. The 
sliding scale of duty on imported grain put into effect by the so-called u Corn 
Laws” for the protection of the British grower is discussed, and the various 
evasions resorted to and the opposition aroused are related. The growth and 
development of the modern corn trade is attributed to the abolition of high 
protective duties, the development of steam navigation, the growth of British 
industries, and. the increase of urban population, together with the opening 
up of new wheat lands in western countries. The effects of the recent war 
and the events leading up to and necessitating the temporary paralysis of 
British corn trade under government control are set forth. 

The present potential grain production in Italy, G, Zattini (Min, Ayr., 
[Italy] f Vfflo. Stalls, Agr., Not. Period. Stalls. Agr., 11 (1920), No. 8, pp. 1~5 7).— 
This article presents a r&sumd of grain statistics for the period 1909-1920 by 
years, regions, and provinces, showing maximum and .minimum acreages and 
production. This study does not encourage an attempt to increase grain pro¬ 
duction. It is shown that the amount produced is at present just about suffi¬ 
cient for the home demand. 

Modem agriculture, with special reference to progress in Canada since 
confederation in 1866, G. C. Gkeelman (Jour. Hop, Soc, Arts, 69 (1921), No. 
$362 pp. 209-288).- —In these pages there is given a general rOsmnts of census 
figures, mainly since 1870, with discussion, showing the areas, yields, and 
values of the principal Canadian crops, numbers of live stock, production of 
dairy products, and fruit growing and trade. A brief note relates the begin¬ 
ning and development of agricultural education in the provinces. The discus¬ 
sion is contributed to by IX. Hall and others. 

Agusiin: Its natural resources and opportunities tor development, P. X 

Wisstkr (Philippine. Apr. Rev., IS (1920) t No. 2, pp, 100-1JJ, pis . tf).-.A general 

description of this region and a report of climatic conditions, population, 
history, agriculture ami food crops, and its' commerce and commuideaflops 
are given in this article. Illustrations include maps and photographs of the 
country showing typical vegetation. 

Modem land settlement, G. B. Schbux (Calif. Uitiv. Jour. Apr,, 7 (1921), 
No. 3, pp. 3-5, 30, figs. £).—Certain land colonization projects under private di¬ 
rection, particularly one in the suburbs of Sacramento, Calif., are briefly de¬ 
scribed. • 

Agricultural questions (Geneva: Internail. Labor Off., 1921, pp, 88).~~ 
cial questionnaires have been drawn up directing the attention of the various 
governments participating in the third session of the International Labor Con¬ 
ference, to, be held at Geneva in October, 1921, to the regulation of agricultural 
labor. The existing legislation and available information with reference to the 
adaptation of the resolutions of the Washington conference of November, 1019, 
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to agricultural labor, especially tbe regulation of the hours of work, means of 
preventing and providing against unemployment, and the protection of women 
and children, also on the subjects of technical agricultural education, housing 
of agricultural workers, the guaranty of the right of association and combina¬ 
tion for agricultural workers, and their protection against accident, sickness, in¬ 
validity, and old age, are briefly presented in each case preceding the outline 
list of questions. 

Agricultural labor in its international relations {Ireland Dept. Agr. and, 
Tech. Instr. Jour., 21 {1921), No. l t pp. 13-11).—In these pages is offered an ex¬ 
tract from the debate in the commission on economic and social policy of the 
fifth general assembly of the International Institute of Agriculture, on the mo¬ 
tion made, in view of the possibility of the application of international labor 
regulations to farm work, recommending a more thorough study by the institute 
itself of the economic, juridical, and social conditions of life of agricultural 
wage earners. 

Marketing problems of Minnesota farmers, H. X Hughes (Mm. Dept . 
Agr. Bui. 11 (1920), pp. 23). —A discussion of the market crops of Minnesota and 
the particular marketing conditions which they require, together with notes on 
the rdle of cooperation in this connection, is offered. Certain principles exempli¬ 
fied in an agency for marketing Minnesota potatoes and perishable products are 
outlined, and their possible application to the marketing of wool, dairy prod¬ 
ucts, live stock, eggs, hay and roughage, grain, and farm timber is suggested. 

Farmers’ Market Bulletin {North Carolina Sta., Farmers’ Market Bu'L, 8 
{1921), No. 44, pp. 11 ).—-This number continues the usual monthly list of prod¬ 
ucts which farmers have for sale, with notes on cooperative marketing. 

The Market Reporter ( U. 8. Dept. Agr., Market JRptr ., 3 (1921), Nos. 15, pp. 
225-240 , fig. 1; 16, pp. 241-256, fig. 1; 17, pp. 257-272; 18, pp. 273-288). —The 
usual abstracts of information of domestic movement, imports and exports, 
prices, and the situation in the market of specified commodities and important 
classes of agricultural products are given in these numbers, together with analy¬ 
ses of foreign market conditions. Brief special articles on this year’s prospec¬ 
tive harvest of wheat in India and Rumania appear in Nos. 15 and 16, and in 
No. 15 there is also an account of live-stock marketing costs with tabulated in¬ 
formation relating to maximum and minimum commission charges on various 
classes of live stock in 1914 and 1921 and yardage charges per head. An investi¬ 
gation of the numbers of cattle to be pastured and pasturage charges in Kansas 
and neighboring regions is reported on in No. 16. Estimates arrived at on basis 
of a survey by the Bureau of Markets and from other sources are given in No. 
17, indicating the percentage of the marketable surplus of hay sold, and pointing 
out the extent and causes of present price declines for hay. In No. IS there is 
published a portion of the address by Secretary H. C. Wallace, as noted above. 

AGHIGIJXTUHAL EDUCATION. 

Vocational education, D. Snedden (New York: Macmillan Co., 1920, pp. 
XI -f587).—This book is devoted primarily to a discussion of current problems 
in vocational education for the rank and file of workers. The author analyzes 
the essential factors of the problem and then states his own hypothetical 
surmises and conclusions. Bibliographies, occupational statistics, and a ter¬ 
minology of vocational education are included. 

For the purposes of this book a fundamental distinction is made between 
(1) direct vocational education, taught by the schools, including only those 
forms in which training for a specified vocation is the primary, central, and 
controlling purpose, and in which production, recreation, control, etc., are all 



194 


EXPERIMENT STATION RECORD. 


[Vol 45 


regarded as secondary, minor, or incidental purposes; and (2) indirect voca¬ 
tional education, or vocational by-education, which is a by-product of activi¬ 
ties designed primarily for other purposes and is taught through apprentice¬ 
ships on farms, and in homes, shops, offices, mines, etc. 

The chapter on vocational education for the agricultural callings discusses 
the varieties of vocational agricultural education; the home project school; 
debatable issues with reference to the organization and method of instruction 
in secondary vocational agriculture as indicated by Eaton (E. S. It, 38, p. 508; 
39, p. 797); vocational aims; specialization of function; focal and marginal 
fields; unsettled problems, such as the acquisition of land, enlarging capital 
units, and leaving the farm; the project method of teaching agriculture eluci¬ 
dated by a summary of the conditions which ideally might be expected to pre¬ 
vail, together with the vocational pedagogy of aim and method implicit in such 
conditions; rural schools and vocational education for the farming callings, 
including findings on the aims of rural school elementary education, rural sec¬ 
ondary education, agriculture in general education, and vocational secondary 
education. 

In the author’s opinion the greatest practical dangers in the evolution of 
workable schemes of agricultural education will come from the attempts to 
train boys to be “ farmers ” in the general sense, as the “ all-rpund farmer ” 
or general farming fits very poorly into the economy of the twentieth century. 
Vocational education must follow the specialization produced by economic 
forces. In framing the plans of vocational education for agricultural schools 
he would be guided chiefly by the practice of successful modern farmers, dis¬ 
tinguishing sharply between their capacities or powers involved in abilities to 
do, to execute, or to perform, and those involved in abilities to appreciate the 
need of the services of others and to appraise or evaluate that service when 
rendered by them. General analyses of different types of farm life in various 
regions are considered desirable in order that the educative processes may be 
closely adapted to individual and community needs. The two problems at 
present found most pressing are the provision of opportunities for practical 
training for city boys and the problem of combining secondary vocational agri¬ 
cultural education with preparation for higher institutions for the study of 
agriculture. 

Before the agricultural colleges of this country will train qualified teachers 
of vocational agriculture effectively, the author believes two antagonistic con¬ 
ditions will have to be overcome. The actual requirements of successful voca¬ 
tional education for the agricultural vocations must be defined, formulated, and 
made a matter of demonstration, and the college authorities and the other 
related agencies of scientific agriculture must become convinced that there is 
a place, and a large place, for vocational education in agriculture below the 
level of the college. This problem may be simplified when American secondary 
education in its administration shall refuse to accept a bachelor’s degree, even 
when it has been obtained partly on the basis of so-called educational courses, 
as indicating the equivalent of professional preparation for teaching. At least 
one year of definite professional preparation in addition to the requirements 
of the bachelor’s degree should be met on the part of secondary school-teachers, 
as is now required in one State and provided by a few colleges. “ These agri¬ 
cultural colleges, though offering ostensibly vocational education, are still tied 
to the chariot wheels of the B. S. degree, which can in no true sense be a profes¬ 
sional degree, and which must always seriously deflect the aims of professional 
education.” 

In the chapter on vocational home-making education the author submits a 
few specific problems, together with methods for their further study and certain 
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tentative proposals for criticism. The characteristics and functions of homes, 
the vocation of home making, the sociological scope and standards of the home¬ 
making functions, the “ case method ” of study, the project method of teaching 
home making, the organization and administration of home-economics education, 
and household arts as liberal education are discussed. The author considers 
the more effective coordination of home-making education with the home activi¬ 
ties of the pupils and the age at which it is efficiently practicable to begin sys¬ 
tematic vocational home-making education as the two chief problems of home- 
making education at the present time. 

Introduction to vocational education, D. S. Hill (New York: Macmillan 
Co., 1920 , pp. XVII+m, ftffs. 7).—This is a statement, with an introduction by 
M. V. O’Shea, of facts and principles related to the vocational aspects of educa¬ 
tion below college grade. It includes a discussion of the relation of public edu¬ 
cation to democracy, the meanings, ideals, and adjustments of vocational educa¬ 
tion to the individual and society, its relation to social problems, the auspices 
of vocational education, the history of Federal aid, and the development of 
Federal cooperation. A chapter on problems in agricultural education is de¬ 
voted to a discussion of the fields of instruction, elementary agriculture, sec¬ 
ondary instruction, study and teaching v. practice of agriculture, the machinery 
for adequate agricultural education, applications of the Smith-Hughes law, 
pedagogical problems, agricultural education in philanthropic and other institu¬ 
tions, the improvement of rural life, problems, and selected references. 

The author concludes that both in collegiate and in secondary schools distinc¬ 
tions should be recognized between agricultural courses that are vocational in 
aim and those agricultural courses that are intended merely to enlarge knowl¬ 
edge and appreciation and to be an adjunct of liberal education. Better coordi¬ 
nation is needed between the numerous instrumentalities of training in agricul¬ 
ture at public expense, whether in elementary, secondary, or higher institutions. 
Pedagogical questions of organization of programs, courses of study, and cur¬ 
ricula are pressing, and should be worked out through conference, research, and 
united efforts of teachers, superintendents, university professors, and State and 
Federal specialists. 

A chapter on the practical education of girls and women considers underlying 
principles, home economics and household arts education, vocational home¬ 
making courses, industrial and trade and extension schools for women, applica¬ 
tions of the Smith-Hughes Act, and other vocational education of women. 
Problems and selected references are included. 

The problem of summer teaching’ in connection with project supervision, 
A, W. Nolan ( V. S. Bur. Ed., See. School Cit'd, 7 (1920), pp. 6). — This paper was 
presented at the meeting of the American Association for the Advancement of 
Agricultural Teaching on October 19, 1920, and is based on replies of State 
supervisors of agricultural education to a questionnaire on the subject. 

The author states that BO of these supervisors reported that they required no 
systematic book study of vocational students during the summer months, project 
study outlines and records affording the only written guides in the hands of the 
pupils for the summer work. In many cases these provided full instructions 
for carrying on the practical work of the project, for recording all transactions 
in connection therewith, and for reference readings to be used for a fuller 
understanding of the project in all its problems and related interests. 

The opinions, gathered from 3B replies, may be summed up in the statement 
that summer teaching should consist largely of personal individual instruction 
as needed, based upon the seasonal problems of the farm practice; such instruc¬ 
tion to pertain to the improvement of skill in the manipulative processes, the 
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solution of problems arising in connection with the project or farm practice, anti 
to principles, basic facts, and related interests necessary for an intelligent 
■understanding for the best practice. In addition to personal conference with a 
boy at the scene of his work, the author suggests as desirable a project record 
book for cost accounting and notes relating to the boy’s record of the project, 
and a fully worked-out manual or text, supplied with references at each point, 
upon the project basis, for each major enterprise likely to be chosen by the 
vocational students as projects. 

Philosophy of agricultural instruction, It. Kkzymows:kx (Phlloaophie tier 
LancMvirtschc&ftslehre . Stuttgart: Eugen Ulmer, 1919, pp. [F]-f-iCit}, jigs. $),— 
The author discusses the fundamental principles of agricultural instruction, 
including its historical development from the time of Albrecht Timer, and 
previous thereto, through that of Justus von Liebig; agriculture as an industry 
and as a natural phenomenon, and its inclispensableness; its position, together 
with its objects, in the development of intellectual culture; its rationalism and 
related factors; experimental and nonexperimental inquiry in agriculture; the 
principle of selection and the historical development of agriculture; supplement¬ 
ing systematic and experimental agricultural instruction by agrarian history 
and geography; empirical-practical knowledge; and the esthetic element in 
agriculture and agricultural instruction, A consideration of agrarian geog¬ 
raphy is appended. 

What the agricultural promotion school is and its objects, II. Rentsohle'r 
(Wurttemb. Wchnbl. Landw1920, No. Jfi, pp. 435, 436 ).—The proposed organi¬ 
zation of agricultural promotion schools (Forderschulen) of intermediate grade, 
to form the connecting link between the lower agricultural winter and farm 
schools and the higher agricultural education institutions in Germany, is 
briefly outlined. As planned, the school would offer a 2-year theoretical course 
to which would be admitted only students of 19 and 20 years of age who have 
completed, a 2-year course at an agricultural winter school, a farm school, or 
a viticultural or horticultural school or its equivalent. The advisability of 
giving special agricultural instruction in these schools is doubted, since this 
is regarded as the field of the lower and higher agricultural education institu¬ 
tions. Such subjects as economic geography, local geography, the history of 
civilization, political economy or civics should receive special attention. Agri¬ 
cultural mechanics, geometry, planimetry, and stereometry (surveying and 
leveling), as well as technical drawing, should be comprehensively taught, and 
the science subjects should be taught in their relation to agriculture. 

Beport on the Agricultural Instruction Act, X4) 10-20 ( {Canada Dept, 
Agr.J Rpt Apr, Instr. Act, 1919-20, pp. 39 ).—This is the annual report for 
1919-20 on the allotments and expenditures under the Agricultural Instruction 
Act and the activities conducted thereunder, including instruction and exten¬ 
sion work, colleges and schools of agriculture, veterinary colleges, elementary 
agricultural education including nature study or rural science and elementary 
agriculture, junior extension work, school and home gardens, boys’ and girls’ 
clubs, and school fairs. 

[Agricultural instruction in Ontario, 1919], M. W. Doherty (Ontario 
Min. Agr . Rpt., 1919, pp. 5-15, 19, 20, 23-66, 73-75, 77, 7S).—Tjiis report in¬ 
cludes progress reports for 1919 on the activities of the Ontario Agricultural 
College; the Ontario Veterinary College; farmers’ and women’s institutes; 
agricultural representatives, including school fairs and contests, short courses 
in agriculture, activities of junior farmers, and boys’ and girls’ club work; 
the Kemptvilie Agricultural School; and grants under the Federal Agricul¬ 
tural Instruction Act. It is reported that all degrees for work in the Ontario 
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Veterinary College will in future be conferred by the University of Toronto, 
and that the main degree will be B. V. Sc. instead of the degree of V. S. con¬ 
ferred heretofore by the college itself. 

First biennial report of the State Board for Vocational Education, M. S. 
Lewis (Idaho Bd, Vocal. Ed. Bui, J f (1921), No. 1, pp. 55, figs . 2d).-—This is the 
report of the department of vocational education of Idaho for the biennium 
ending December 31, 1920. 

By 1920 the number of approved schools had increased to 31, with 904 pupils 
in agriculture. For the biennium 19 men received training in teaching agri¬ 
culture at the University of Idaho and 58 by means of itinerant teacher 
training. 

In 1919-20, the number of high schools reimbursed for instruction in voca¬ 
tional home economics was 16, with a total enrollment of 328 students. The 
enrollment of teachers in the training course in home economics at the Uni¬ 
versity of Idaho increased from 48 in 1918-19 to 60 in 1919-20. 

Fourth annual regional conference in home economics—Southern States 
(Fed. Bd. Vooat. Ed., Vocal Summary, 3 (1921), No. 10, pp. 158 , 159). —This re¬ 
port on the proceedings of this conference, held at Montgomery, Ala., January 
3-5, i92X, inclusive, presents the recommendations of committees on part-time 
and evening schools, on standards for teachers of home economics in the South, 
and on cooperative programs for schools maintaining vocational departments of 
both agriculture and home economics. 

It was recommended that a home economics certificate for teaching in high 
schools in this region be granted only upon the completion of a college course 
of 60 college credit hours (120 semester or 180 term hours, exclusive of physical 
training), and 2 years of vocational experience. Of these credit hours 50 are 
to be in required subjects. The percentage distribution of time would be as 
follows: English 10, science (physiology, bacteriology of the home, inorganic 
and organic chemistry) 20, are (costume designing, house furnishing and deco¬ 
ration) 6.6, education (general and special methods, observation and practice 
teaching of not less than 30 lessons to a high school class) 15, sociology and 
economics 5, home economics (garment making, clothing and textiles, millinery, 
food study and meal preparation, dietetics, home nursing, home management, 
including supervised work in a practice cottage or apartment for 6 weeks per 
student, and the care of children) 26.6, and electives 16.8. 

It was also recommended that where agriculture is taught some type of home 
economics should be introduced, which, together with the related subjects, 
should be arranged to come at the same time as the agricultural subjects* 

Organization and results of boys’ and girls’ chib work. Northern and' 
Western States, 1919, G. E. Farrell and I. L* Hobson ( U . S. Dept . Agr 
Dept. Giro. 152 (1921), pp. 35, figs. 7). —The object of boys’ and girls’ club work 
is set, forth, its organization described, and reports presented of some of the 
leading results secured in the Northern and Western States in 1919. Various 
benefits of club work to the members and to the community are emphasized. 

KEBGELLAl'EOirS. 

Thirty-third Annual Report of Indiana Station, 1920 (Indiana St a. Bpt. 
1920 , pp. 59, figs. 5) .—This contains the organization list, a report of the director 
summarizing the activities of the station, publications of the year, changes in 
staff, etc., and a financial statement for the Federal funds for the fiscal year 
ended June 30, 1920, and for the remaining funds for the fiscal year ended Sep- 
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tember 80,1920. The experimental work reported is' for the most part abstracted 
elsewhere in this issue. 

Thirty-third Annual Report of Maryland Station, 1920 (Maryland sta. 
Upt . 1920, pp. IX+llfi, figs. 61).— This contains the organization list; a report 
by the director on the work and publications of the station; a financial state¬ 
ment for the fiscal year ended June 80, 1920, and reprints of Bulletins 228" 230, 
previously noted. 

Report from Holly Springs Branch Experiment Station for 1915 to 
1920, inclusive, C. T. Ames (Mississippi' Sta. Bui. 108 (1920), pp. 22, figs. 2).~— 
The experimental work covered in this report is for the most part abstracted 
elsewhere in this issue. 

Thirty-eighth Annual Report of New York State Station, 1919 (New 
York State Sta. RpL 1919 [pi. I], pp. VII+554, Pl& Vu 37),—Part 1 of tins 

report contains the organization list; a financial statement for the fiscal year 
ended June 80, 1919; a list of the periodicals received by the station; meteoro¬ 
logical observations abstracted on page 118 of this issue; and reprints of Bulle¬ 
tins 458-461, 468-466, 468, and 470; Technical Bulletins 66-74; and popular edi¬ 
tions of Bulletins 459, 463, 466, and 468, all of which have been previously noted. 

Thirty-ninth Annual Report of Ohio Station, 1920 ( Ohio Sta. Bui 846 
(1920), pp. XL+[6], fig. 1). —This contains the organization list, a financial 
statement for the fiscal year ended June 80, 1920, and a report of the director 
summarizing the work and publications of the station, during the year, with 
a brief summary of the work of the station during its entire history. The cur¬ 
rent experimental work reported is for the most part abstracted elsewhere 
in this issue. 

County experiment farms in Ohio, annual reports for 1918 and 1919 
( Ohio Sta. Bui. 844 (1920), pp. 228-418, figs. 28) .—This contains reports for the 
nine county experiment farms in Ohio, including financial summaries, crop and 
labor statistics, farm work reports, data on the maintenance of soil fertility, 
variety comparison, etc. The experimental work reported is for the most part 
abstracted elsewhere in this issue. 

Report of the Virgin Islands Station, 1920 ( Virgin Islands Sta* Bpt 1920, 
pp . 88, pis. 4). —This includes the organization list, and a report by the agrono¬ 
mist in charge as to the work of the station for the fiscal year ended June 30, 
1920. A report of the entomologist is included, and rainfall data are appended. 
The experimental work reported is for the most part abstracted elsewhere in 
this issue. ■ 

Monthly bulletin of the Western. Washington Substation (Washington 
Sta., West Wash . Sta. Mo. Bui, , 9 (1921), No. I pp. 16).— This number contains 
brief articles on the following subjects: The State Division of Agriculture, 
by A. L. Melander; Finding a Location and Beginning with Bees, by G. W. 
York; Resetting Old Berry Plants, and Tomato Culture in Western Washing¬ 
ton, both by J. L. Stahl; Adapted Pasture and Hay Grasses, and Varieties of, 
Spring-sown Crops, both by M. E. MeCollam; Common Chick Diseases, by W. T. 
Johnson (see p. 183) ; and Care of Rabbits, by F. W. Arms. 

Am agricultural almanac for 1921, compiled by B. Adams (U . S. Dept 
Agr., Farmers ’ Bui. 1292 (1921), pp. 64, figs. 2 ).—This publication, compiled 
from sources within the Department for the use of farmers, gardeners, house¬ 
holders, and others, contains the usual sunrise and sunset data, gestation tables, 
notes on agricultural operations suited to the various months, a chronology 
of important agricultural events, and miscellaneous farm helps as to fertilizers, 
sprays, weights of commodities, etc. 
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Arizona Station,—Leslie Beaty, county agent of Otero County, N. Mex., Haas 
been appointed manager of the station date orchard at Yuma. 

Florida University and Station.—J. C. Cooper, jr., of Jacksonville, and 
W. S. Weaver, of Perry, have been appointed to the board of control, vice J. B. 
Hodges and H. B. Minium, whose terms expire July 1. P. K. Yonge has been 
appointed chairman of the hoard. 

J. B. Thompson, specialist in forage crops, resigned August 9 to become 
agronomist in charge of the Virgin Islands Station. J. M. Coleman has been 
appointed assistant chemist, beginning July 15, in connection with the soft 
pork investigations of the station. 

Georgia Station.—*W. A, Morgan, a recent graduate of the Georgia School of 
Technology, has been appointed assistant chemist, beginning July 15. 

Purdue University and Station.—The tragic death is noted of President 
W. E. Stone on July 16 while ascending Mount Eanon in the Canadian Rockies. 

President Stone was born in Chesterfield, N. H., June 12, 1862. He was 
graduated from the Massachusetts Agricultural College in 1882 and served as 
assistant chemist in the Massachusetts Station from 1884 to 1886. In 1SS8 he 
received the degree of Doctor of Philosophy from the University of Goettingen, 
and on returning to this country became chemist at the Tennessee Station. In 
1889 he was appointed professor of chemistry in Purdue University and in 1892 
vice president, continuing in this capacity until his election as president in 1900. 

During his long administration the university underwent remarkable develop¬ 
ment, especially along agricultural lines, and he became widely known as one 
of the leading executives in the land grant college group of institutions. He 
was for years one of the dominant figures in the Association of American Agri¬ 
cultural Colleges and Experiment Stations, serving repeatedly as a member of 
the executive committee and as its president in 1911-12, aud was the author 
of the plan under which the association became the Association of Hand Grant 
Colleges in 1919. 

C. W. Garrick, who has been engaged in poultry extension work in the State, 
has been appointed associate in poultry husbandry in the station. E. H. Parfitt 
has been appointed dairy bacteriologist; C R. Cleveland, assistant entomolo¬ 
gist; and Leroy G. Gordner, assistant in short courses and exhibits, 

Maine University,—Dr. ft. J. Aley has resigned as president to become the 
head of Butler College, Indianapolis, beginning September 1. 

Maryland University.— Breeder's Gazette notes that B. E. Carmichael, for¬ 
merly of the Ohio Station, has been appointed extension specialist in animal 
husbandly, beginning July 5. 

Massachusetts College and Station.—President Kb L. Butterfield has been 
granted leave of absence until February 1, 1922, in order to serve with the Olii- 
' nese Educational Commission in making a special study of agricultural education 
in China and Japan, Dean E. M. Lewis has been designated as acting president. 

Cooperative investigational work has been started by the station on the control 
of apple scab in and around Littleton. Arthur P. French has been appointed 
investigator in pomology, beginning July 11. Miss Marguerite G. Iekis, curator 
in the department of botany, resigned July 81. 

Cornell University.—Dr. Livingston Farrand, chairman of the central com¬ 
mittee of the American Red Cross and formerly adjunct professor of psychology 
and professor of anthropology in Columbia University and president of the Uni¬ 
versity of Colorado, has been appointed president of the university, vice Dr, J. G. 
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Schumann, who resigned about a year ago after 28 years* service, and whose 
appointment as minister to China was recently confirmed by the U. S. Senate. 

By a reorganization effective July 1, the department of farm crops has been 
discontinued, the division of vegetable gardening turn become the department of 
vegetable gardening, and the department of soil technology is now the depart¬ 
ment of agronomy. Of the members of the farm crops staff, KS. V. Harden burg 
is now assistant professor of vegetable gardening, and X IT. Barron and H. P. 
Cooper have been transferred to the department of agronomy as extension pro¬ 
fessor and instructor, respectively, of held crops. R. G. Wiggans has been 
transferred to the plant breeding department. The new agronomy department 
will deal with all phases of crop production, and the plant breeding department 
with plant improvement work. 

Dr. George F. Warren, head of the department of agricultural economics and 
farm management, has been granted leave of absence until February 1, 1922, to 
serve as consulting specialist to the Chief of the Bureau of Markets and Crop 
Estimates of the U. S. Department of Agriculture. Bristow Adams, chief of the 
office of publications, has been granted sabbatical leave to be spent in advance 
study for the second term of 1921-22. 

Ohio State University and Station.—Dr. 0. L. Metcalf, professor of zoology 
and entomology in the university, has resigned to become professor of ento¬ 
mology and head of the. department in the Illinois University and Station. 

In the station the appointments are noted of Edmund Secrest os associate 
director, and of J. H. Gourley, professor of horticulture and horticulturist of 
the West Virginia University and Station, as chief of the horticultural depart¬ 
ment. D. C. Kennard, assistant in poultry studies in the Indianapolis food 
research laboratory of the Bureau of Chemistry, U. S. Department of Agricul¬ 
ture, has been appointed associate in the department of animal industry in 
charge of poultry work, vice W. J. Buss, who resigned to engage in commercial 
work. P. 8. White of the same laboratory has been appointed assistant in tbe 
poultry division. 

West Virginia University and Station,—Appointments, effective July 1, 
include the following: Eugene P. Deatrick, Ph. D., as associate professor of 
soils and in charge of the soils department of the station, vice It. M, Sailer, 
resigned; J. H. Longwell as assistant professor in animal husbandry and assist¬ 
ant animal husbandman; Ferris D. Cornell, instructor in farm engineering and 
in charge of station farm engineering work; Gold an 0. Hall, istruetor in poultry 
and assistant in poultry husbandry; and K. 8. Qnisenberry, instructor in 
agronomy and assistant in agronomy in the station. 

Wyoming University and Station.—The university has awarded the con¬ 
tract for a new heating plant, and construction work has been begun. F. W. 
Geddes, Dean Prosser, and X A. Elliott have been appointed members of the 
board of trustees to succeed C. I>. Spalding, X M; Carey, and 0. P. Arnold. 
Dr, E. H. Lehnert, head of the veterinary department, and H. P. Kjerschow- 
Agersborg, assistant professor of zoology and assistant parasitologist, have 
resigned. 
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RECENT WORK IN AGRICULTURE SCIENCE. 


AGRICULTURAL CHEMISTRY—AGR0TECH2TY. 

The physico-chemical foundations of biology with an introduction to 
the basic principles of higher mathematics, E. Eichwald and A. Fodqr 
(Die PhysikaHsch-Chemischen j&rundlagen der Biologic mit einer Einfiihrung 
in die Grundbegrifje der Ilbheren MathemaHlc. Berlin: Julius Springer, 1919, pp. 
X+510, pis. 2, figs. 119). —This treatise consists of introductory sections on bio¬ 
logical methods and on the basic principles of higher mathematics (integral 
and differential calculus), followed by sections dealing with the state of matter, 
atomic and structural theory, the kinetics of chemical reactions, and the doc¬ 
trine of energy. 

Applied chemistry .——I, Water, detergents, textiles, fuels, etc., O. IL 
Tinkler and H. Masters (London: Crosby Lockwood & Son, 1920, vol. 1 , pp. 
XII-\-292, pis. 2, figs. 84; rev. in Analyst, 45 (1920), No. 584, PP- $4$, $47).— 
This handbook has been written as a guide to the practical work in applied 
chemistry which is given in the last year of the three years’ course in house¬ 
hold and social science at King’s College for Women, London. The laboratory 
woi'k outlined deals with water analysis, water softeners and soda substi¬ 
tutes, soap, textile fibers, bleaching agents, dry cleaning, air analysis, gaseous 
fuels, liquid and solid fuels, and materials used for the protection of wood, 
metal, and other surfaces. A second volume dealing with foods is in prepa¬ 
ration. 

Organic chemistry for advanced students.— I, Reactions. II, Structure. 
Ill, Synthesis, J. B. Cohen (London: Edward Arnold; New York: Longmans , 
Green & Co., 1920, 3. ed., pts. 1, pp. VIII+366, figs. 4; 2, pp. VII+485, pis. 2, figs. 
60; 3, pp. VII+878). —This is a reprint of the second edition (E. S. R., 40, p. 
709) with the addition of a number of references to recent literature. 

Catalysis and its industrial applications, E. Jobling (London: J. <& A. 
Churchill , 1920, 2. ed., pp. VIII+ 144 , figs. 12). —This book deals briefly with the 
rflle of catalysis in various processes of chemical industry. Literature refer¬ 
ences are given at the end of each chapter. 

■ An introduction to the chemistry of plant products.—-I, On the nature 
and significance of the commoner organic compounds of plants, P. Haas 
and T. G. Hill (London: Longmans, Green , and Co., 1921, 3. ed., pp. XIII+ 
414 , figs. 8 ). —The third edition of this work is to appear in two volumes of which 
this is the first. The present volume is essentially the same in scope as the 
previous edition (E. S. R., 37, p. 801), dealing primarily with the more chemical 
phases of the subject, while the second, which is in preparation, is to be devoted 
to the more purely physiological problems. 
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The chemical constitution and synthesis of the principal phospho* 
organic reserve material of green plants, S. Posternak ( Boo, Phys, el Hist. 
Not . GenSve , Gompt. Rend87 (1920), No. 3, pp. 70-71/). —The author reiterates 
his former statement in regard to the synthesis of a phytic acid identical with 
the natural phytic acid of plant materials, and claims that the inability of 
Anderson to confirm his work (E. S. 11*, 44, p. 410) was due to faulty methods 
of separating the synthesized acid from the reaction mixture* 

The preparation and analysis of a cattle food consisting of hydrolyzed 
sawdust, 33. 0* Sherrard and G. W. Blanco (Jour. Indus, and Bngin. 
Ghem., 18 (1921), No. 1, pp. 61-85, fig* i).—This contribution from the U* S. 
Forest Products Laboratory, Madison, Wis,, describes the process of manu¬ 
facture of a hydrolyzed cellulose which has been fed to three dairy cows with 
good results, as noted on page 275. 

Eastern white pine sawdust was digested with 1*8 per cent ILSCh for 15 or 20 
minutes under a pressure of 120 lbs* per square inch, sufficient water being 
added to raise the ratio of water to dry wood to about 1.251. The digested saw¬ 
dust was then centrifuged to remove the greater part of the acid liquor, the 
centrifuged material placed in towers, and the remainder of the sugar and 
acid extracted with hot water* Five complete washings with a quantity of 
water equivalent to the weight of wood were sufficient to remove practically all 
of the HaSG*. The leached water was mixed with the centrifuged liquor and 
almost neutralized with CaCOs, and finally decanted or filtered and evaporated 
under reduced pressure to a thick sirup. The leached material from the towers 
was screened through a 6-mesh screen and the screenings air dried, mixed with 
the sirup, and the whole dried to a moisture content of about 12 per cent To 
avoid loss of sugar it was found advisable to conduct the drying in an oven at 
a temperature of from 75 to 85° G. 

Analyses by the Schorger method (E. S. B., 87, p. 502) of the unhydrolyzed 
sawdust and the hydrolyzed stock food are reported, separate analyses for both 
being made of material passing 100-mesh screens without grinding and the 
residue ground to pass through a 100-mesh screen. The principal difference 
between the fine and coarse material in both cases was in the percentage of ash, 
which was higher in the fine samples. The hot and cold water and alkali soluble 
materials were greatly increased by hydrolysis, while the ether soluble ma¬ 
terials remained about the same. About 45.4 per cent of the original pentosans 
remained in the finished product. The loss of cellulose brought about by the 
hydrolysis was 21.68 per cent from which 15,5 per cent of total reducing sugars 
was produced, showing a yield of sugar approximately 71.5 per cent of the 
theoretical. The final cellulose differed from that of the original wood in its 
behavior toward alkali, practically all of the cellulose being converted into a 
viscous semitransparent mass by 17.5 per cent NaOH, while in the original 
cellulose over 50 per cent was unaffected. The altered cellulose is thought to 
be a product intermediate between a-and /3-cellulose, and one which is more 
easily digested in the alkaline intestinal tract than pure a-cellulose. The total 
quantity of lignin was not appreciably altered. Crude fiber was reduced from 
an original content of 63.87 and 60,81 to 46.88 and 49.81 per cent 

The apple storage problem (Idaho Sta. Bui * 122 (1921), p. 21).— In this 
progress report on the problem of apple storage, it is stated that '•* the chemical 
change taking place in an apple during the period of growth, ripening, and 
storage can now he followed by means of physical measurements on the ex¬ 
pressed juice. 

“ early stages of growth of the apple, hexose sugars predominate. 

Later in the growth the sugars are followed by a formation of starch as a 
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reserve material. During ripening sucrose is also formed. In the later stages, 
in the so-called after-ripening period, sucrose is changed to invert sugars. These 
changes have been followed by the freezing point method. After-ripening is 
characterized by increased osmotic pressure, lowering of the surface tension and 
a marked increase in viscosity of the juice.” 

The separation, of serum proteins, M. Piettbe and A. Villa ( Compi. 
Rend. Acad. Sci. [Paris], 170 (1920), No. 21$, pp. 1466—1468) .—A method of sepa¬ 
rating the constituents of blood serum is described, which consists briefly in 
neutralizing the serum with normal HC1, using litmus paper as indicator, pre¬ 
cipitating the neutralized serum with 2.5 volumes of acetone, filtering, washing 
the precipitate with ether, digesting it for several hours with distilled water 
(70 cc. of water to 100 of serum), saturating with COs, and centrifuging. The 
final precipitate contains the insoluble proteins with the exception of albumin; 
the wash water, the albumin; and the liquid after the original precipitation the 
fats, lipoids, mineral matter, and all the soluble organic products. 

The quantitative determination of tyrosin by means of Millon’s reac¬ 
tion, M. Weiss ( Biochem. Ztschr97 1919), No. 3-3, pp. 170-175). —The method 
described depends upon the dilution of the solution to be tested until the color 
developed with Millon’s reagent is the same as that of a standard solution con¬ 
taining a definite amount of tyrosin. 

Nucleic acids.—Their chemical properties and physiological conduct, 
W. Tones ( London and New York: Longmans, Green & Co., 1920, 2. ed. [rev, 
and enl.], pp. Y 111-^150, figs. 3). —The previously noted monograph (E. S. B., 
32, p. 201), of the series edited by B. H. A. Plimmer and F. G. Hopkins, has 
been revised and enlarged to include the developments in the chemistry of the 
nucleic acids which have occurred in the intervening six years. Important 
among these are the definite preparation of the four nucleosids of plant nucleic 
acid which were in the hypothetical stage at the time of writing of the first 
edition, and the study of the evolutionary relations of animal species* with re¬ 
spect to purin metabolism. Attention is called to the fact that in regard to the 
most striking feature of purin metabolism, the ability to convert uric acid into 
all an tom, the lower animals, including the monkey, resemble one another in 
having a high uricolytic index, while in the ape and man the urieolytie index 
is zero, the gap thus occurring between the monkey and ape rather than between 
the ape and man. 

Animal fats and oils, L. E. Anb£s, trans. by H. B. Stocks (London: Scott, 
Greenwood & Son, 1920, 3. ed., rev. and enl., pp. VIII-{-315, figs. 76). —This is 
the third English edition by H. B. Stocks of this reference book on the practical 
production, properties, falsification, and examination of animal fats and oils. 
The companion volume on vegetable fats and oils has been previously noted 
(E. S. R., 41, p. 110). 

[Progress in fat chemistry in 1919], W. Faheion ( Client -■„ Umsehau Gel. 
Fette, Oele, Wachse, u. Marze, 27 (1920), Nos. 21, pp. 214-216; 22, pp. 225-228; 
23, pp. 238-242). —This continues for 1919 the literature review of theoretical 
(pp, 214-216), analytical (pp. 225-228), and technical (pp. 238-242) fat chem¬ 
istry (E. S. R, 43, p, 201). 

The chemistry of the polysaceharids, E. Hbrzfelp and R. Klingeb 
( Biochem . Ztschr., 107 (1920), No. 4-8, pp. 268-294 , figs. 6; ads. in Client. Ads-., 
15 (1921), No. 1, p, 99).—To obtain polysaceharids in a pure form, the authors 
employ a method which consists briefly in the splitting up of all impurities into 
alcohol-soluble components by the action of alkali in the warm, precipitation 
of the intact polysaceharids with 90 per cent alcohol, resolution in water, and 
reprecipitation with alcohol. Potato and rice starch, yeast polysaceharids, 
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cellulose, agar, glycogen, and inulin have been thus purified, and were found 
to be practically ash-and nitrogen free. The behavior of the purified products 
toward various reagents is described and discussed from the standpoint of 
colloidal chemistry. 

The iodin reaction is considered to depend upon the adsorption of the iodin 
on the surface of the colloidal particles, the differences in color being due to 
the degree of dispersion from the less highly dispersed starch, giving a blue 
color, to the highly dispersed dextrin, giving a reddish brown color. Dextrins 
are considered to be more highly dispersed starches rather than split products 
or, expressed in other terms, the action of diastatic enzyms is not one of 
hydrolysis but one of dispersion. The various plant polysaccharkls are con¬ 
sidered to differ from one another only in the amount of dextrin particles and 
in the presence or absence of foreign materials such as lignin, etc. Glycogen 
is considered as a more dispersed form of starch resulting from the action of 
solvents in the body. 

The chemistry of the poly saccharids, M. Samec (Bioehem. Ztschr., 118 
(1921), No. 1-6, pp. 255, 256. —Exception is taken to the conclusions drawn by 
Herzfeld and Klinger in the paper noted above, especially on the ground that 
the action of the 33 per cent NaOH used in purifying the starch results in a 
disintegration of the starch molecule so that the resulting solution is no longer 
pure starch. 

A compound of starch with phosphoric acid, J. Kerb ( Bioehem , Ztschr,, 
100 (1919), pp. 8-14). —On treating a solution of soluble starch with calcium car¬ 
bonate followed by phosphorus oxychlorid in chloroform, concentrating the 
solution, and adding alcohol, a calcium salt of a starch phosphoric acid was 
precipitated. This did not hydrolyze readily with HOI, but on treatment with 
taka-diastase yielded a hexose monophosphoric acid fermentable by yeast. 

Cellulose and its esters: Their industrial application, L. CxJment and 
C. ItiviksE (La Cellulose ei les Hithers Cellulosiques leurs Applications Indus- 
irielles . Paris: Libr. Polytechs , 1920, pp. [1J+III+856, figs. 66) .—•This volume 
deals with the chemistry and technology of the various esters of cellulose, par¬ 
ticularly cellulose acetates. 

The occurrence of saponin in dried extracted cossettes, A. Traegel 
{ Ztschr. Ver. Deut. Zuckerindus., 1920, No. 777, II, pp. 440-459; abs. in Chem . 
Abs., 15 (1921), No. 2, p. 228). —Evidence is presented that saponins occur in ap¬ 
preciable amounts in extracted beet pulp as well as in the diffusion juice. The 
proportion of saponin in the juice and in the remaining cossettes has not been 
determined. 

A review of recent work on enzym action, It. X S. McDowall (Bel 
Prog , [London], 15 (1921), No. 59, pp. 406-484 )•—This review and discussion of 
recent literature on enzym action covers the period of 1910-1910. 

Contribution to the chemical nature of enzyms, T. Bokorny (Bioehem. 
Ztschr. 100 (1919), pp. 100-118 , fig . 1). —A comparison of the alkyl amid nitro¬ 
gen and total nitrogen content of various commercial enzyms with corresponding 
figures for certain proteins is reported, the results of which are thought to 
indicate that these enzyms are of the nature of proteins. The percentage of 
alkyl amid nitrogen or nitrogen evolved by HNOa was as follows: Pepsin 3.10, 
emulsin 4.417, diastase 4.9, rennet 3.05, taka-diastase 8.5, papayotin 7.66, egg 
albumin 3*281, casein 5.93, somatose 6.47, and Witte’s peptone 12.4. Total nitro¬ 
gen determinations include pepsin 14,44, diastase 15.3, egg albumin 16.6, casein 
15.7, and konglutin from almonds 18.4 per cent 
Pectase action, H. Euler and 0. Svanberg (Bioehem. Ztschr100 (1919), 
pp. 271-278) The juices of black'.and red currants and .gooseberries (Bibos 
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nigrum , R. ruOmm, and IS. grossularia ), were found to have H-ion concentra¬ 
tions of pH=2.96, 2.8, and 2.91 to 2.87, respectively. By partially neutralizing 
these juices with NaOH the optimum acidity for pectase action was found to 
be at pH—4.3. The action of pectase was found to be nonspecific for the three 
varieties tested. 

The determination of H-ion concentration by means of indicators, L. 
Michaelis and A. Gyemant ( BiochemZtschr109 (1920), pp. 165-210 
figs. 9 ).—The method described differs from other indicator methods of deter¬ 
mining H-ion concentration in that no buffer solutions are required and that 
the determinations can be made at any temperature up to 37° C. The principle 
involved is that if a single-colored indicator such as phenolphthalein or nitro- 
phenol, but not litmus or methyl orange, is added to a solution the depth of 
color will be somewhere between the absence of color of the acid and the ex¬ 
treme depth of color of the base, and that consequently at definite H-ion con¬ 
centrations definite depths of color will be produced. The technique is es¬ 
sentially as follows: 

To 5 or 10 cc. of the solution to be tested is added from a pipette sufficient 
indicator to produce quite a deep color. In a similar beaker is placed 4 or 9 
cc. of n/100 NaOH and the indicator added until the same depth of color is 
obtained, after which, if necessary, more alkali is added to make the volume 
the same as that of the unknown solution. The H-ion concentration is then 
calculated from the equation pH==pK+0, where K is the dissociation constant 
of the indicator at the given temperature and ^ is a function of the difference 
in the amount of indicator used in the unknown and standard solution (F) 

expressed by 

1—JP 

Indicators practical for the method include saturated solutions of a and ft 
dinitrophenol, 0.1 per cent solution of p-nitrophenol, and 0.3 per cent solution 
of m-nitrophenol. Tables are given of the dissociation constants of these and 
other indicators at different temperatures, the function <p corresponding to 
various values of F, and other data of value in the determination. 

Determination of the reaction of culture media by measurement of the 
H-ion concentration, A. Ponselhe (Bui. Imt. Pasteur, 18 (1920), No. 18, 
pp . 601-610, fig . 1 ).—This is a brief discussion of the application of the colori¬ 
metric method of determining H-ion concentration to the adjustment of culture 
media. A list of 17 literature references is appended. 

The determination of the reaction of bacteriological culture media,. J. 
McIntosh and W. A. M. Smart (Brit. Jour. Bscpt, Path., 1 (1920), No. 1, pp. 
9-80, figs. 5). —As the result of an examination of various methods of adjusting 
the reaction of bacteriological media, the authors recommend for ordinary 
routine purposes the titration of a small volume with thymolphthalein as an 
indicator to the so-called neutral point corresponding to the first perceptible 
darkening observed on the addition of alkali, the titration being carried out in 
the cold. From the results obtained, the alkali required to be added to the 
remainder of the medium can he calculated and added, and the final reaction 
adjusted by the addition of n HC1 to a reaction corresponding to that of plasma 
or pH—7.6. 

Data are presented showing that in a given medium of known original re¬ 
action there is a constant relation between the pH and the amount of acid 
added. Graphs illustrating this for ordinary and double strength broth are 
presented by means of which the H-ion concentration of the broth can be cal¬ 
culated from the amount of acid added. For controlling the final reaction two 
3 cc. samples of the medium are diluted in test tubes with an equal bulk of dis- 
64469°—21- *2 
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tilled water. To one tube is added 2 drops of 0.5 per cent alcoholic solution 
of plienolphthalein and to the other 2 drops of 0.02 per cent aqueous solution 
of ere sol red. If the reaction is correct no color change, should occur in the 
first and a rose or pinkish color in the second tube. A. pink color in the first 
tube indicates that the medium is too alkaline and a brown color in the second 
tube too acid. The error in either direction is adjusted by the addition of a 
few drops of n NaOH or HOI to the medium in bulk and the control test 
repeated. 

The determination of nitrate nitrogen, with copper-magnesium alloy, T. 
Amt) (Ztschr. Angeio. Ghem., 38 (1920), No. 96, Aufsatzpp. 296-298; abs. in 
Ghem. Abs., 15 (1921), No. l h p. 487). —In answer to questions that had arisen 
concerning the application of the method of determining nitrate nitrogen pre¬ 
viously described (E. S. R., 42, p. 205), the author reports the results of prac¬ 
tical tests of the method under varying conditions. Ohiorids and difficultly 
soluble sulphates, even when present in considerable amounts, were found to 
have' no influence on the determination. Soluble sulphates were found to affect 
the results unfavorably, but this was easily corrected by the addition of more 
magnesium chlorid. The use of 50 cc. instead of 5 cc. of the magnesium 
eWorld for 0.5 gm. of nitrogen is, therefore, recommended with an increase in 
the copper-magnesium alloy to at least 5 gm. The fineness of division of the 
alloy was found to have no effect on the results. 

The determination of cyanamid nitrogen in calcium cyan.amid, H. Next- 
batjek ( Ztschr , Angew Ghem., S3 (1920). Nos. 82, Aufsatz., pp. 247, 248 ; 84, 
Aufsaiss., pp. 254-256; abs. in Ghem, Abs., 15 (1921), No, 4, pp. 487 , 488).— For 
estimating the available nitrogen in commercial fertilizers containing calcium 
cyanamid, the author recommends the following method: 

One gm. of the finely divided material is extracted with 100 ee. of acetone 
in successive 20 cc. portions to remove dicyanamid, urea, and free cyanamid. 
The residue is then treated in a flask provided with a reflux condenser with 
8 gm. of Arad’s magnesium-copper alloy, 5 cc. of 20 per cent MgOh solution, 
and 15 cc. of glacial acetic acid. After 10 minutes the condenser and flask are 
washed down with distilled water, an additional 8 gm. of the alloy is added, 
and the reaction allowed to proceed for 10 minutes longer, after which the con¬ 
denser is again washed down, the solution diluted to 800 cc., an excess of so¬ 
dium hydroxid added, and the ammonia distilled into standard add. 

To recover the acetone it is shaken with oxalic acid to neutralize the am¬ 
monia present, distilled at a temperature not exceeding 58° C., dried over potas¬ 
sium carbonate, and again distilled. The nitrogen in the acetone extract may 
be determined by the Kjeldahi method in the residue after the acetone distilla¬ 
tion. Nitrogen which has been retained by free carbon in the original sample 
may be determined in the residue from the original ammonia distillation. 

Iodic acid as a microchemical reagent for soluble and insoluble com¬ 
pounds of calcium, strontium, and barium, G. Deniges ( Oompt. Rend. Acad . 
8ei„ [Paris], 170 (1920), No. 17, pp. 996-998 ).—The author suggests the use of a 
10 per cent solution of iodic acid as a means of distinguishing between calcium, 
strontium, and barium in minute amounts of their salts. 

A grain of the salt to be tested is pulverized and mixed on a glass plate 
with a drop of water. To this is added a drop of the iodic acid solution. 
Examined under the microscope characteristic Crystals are noted, pointed 
^ahedra for calcium compounds, shorter oetahedra with rhombic prisms for 
strontium,^ and sharp needle-like prisms grouped in sheaths for barium. 

Determination of fats in cereal products, raw or cooked* and its' appli- 
.cation in determining flour grades* B„ It, Jacobs and 0, S, Bask (Oper. Mfr 
wPr> (7921), No. 2, p. 85) .—in the method described 5 gm. of the sample is 
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digested in a 200 cc. Erlenmeyer flask for 2 minutes on tlie steam bath with 
a mixture of 10 ce. of 95 per cent alcohol, 2 cc. concentrated ammonia, and 3 
cc. of water. After cooling, the contents of the flask are digested with three 
successive portions of ethyl ether, after which the entire process is repeated. 
The combined ether extracts are evaporated to dryness on a steam hath, the 
fat is extracted from the residue with a mixture of equal parts of ether and 
low boiling petroleum ether, and the extracts are collected in a fared beaker, 
evaporated to dryness on a steam bath, dried at 100° C. for an hour, cooled 
in a desiccator, and weighed. 

Data on the percentage of fat recovered by this and the direct ether extrac¬ 
tion methods indicate a greater recovery with the former method. 

The detection of methyl anthranilate in fruit juices, F. B. Power (Jour. 
Amer. Chem. Soc., 43 (1921), No. 2, pp. 377-381). —The author at the Bureau of 
Chemistry, U. S. Department of Agriculture, has devised a method for de¬ 
tecting methyl anthranilate in grape juice and other fruit juices. The essen¬ 
tial features of the process consist in the distillation of the fruit juice with 
steam, using 500 cc. of the liquid and collecting about 200 cc. of the distillate, 
and the extraction of the distillate with three successive portions of 10 ce. 
each of chloroform, after which the extract is evaporated on a water bath, 
the residue treated with 2 cc. of 10 per cent sulphuric acid, and the solution 
transferred to a test tube. The liquid is then diazotized and tested with a 
solution of /3-naphthol, prepared by dissolving 0.5 gm. of pure /3-naphthol in 
2 cc. of a 10 per cent solution of NaOH and diluting the liquid to 100 cc. On 
adding 1 cc, of this solution, 1 cc. of a 10 per cent solution of NaOH, and 1 
cc. of a 10 per cent solution of monohydra ted sodium carbonate to 2 cc. of the 
diazotized liquid a yellowish-red precipitate is produced if not less than 0.001 
gm. of methyl anthranilate is present. 

Milk and hemolysis, H. Violle (Oomph Rend. Acad. Sc% [Paris 3, 170 (1920), 
No. 18, pp . 1078, 1079). —The author states that normal milk, undiluted or di¬ 
luted by the addition of distilled water to about three-tenths of its volume, 
does not hemolyze red blood cells, while milk altered by the addition or sub¬ 
traction of any of its normal components or by the action of foreign substances 
rapidly hemolyzes red cells. The test is suggested as a rapid means of de¬ 
tecting abnormality in milk samples, although it does not indicate the nature 
of the abnormality. 

Sour milk samples and Gerber’s fat method, F. E. Day ( Analyst , 43 (1920). 
No. 536, pp. 411, 412). —The author notes that the use of the Gerber method for 
determining the fat content of milk is apt to give very misleading results with 
sour milk owing to the formation of amyl esters of the lower aliphatic acids. 
Determinations on milk to which small amounts of acetic, butyric, and lactic 
acids had been added and on spontaneously soured milk of various ages are 
reported. Lactic acid liad apparently no effect, acetic a slight, and butyric a 
decided effect upon the fat determination, the results in the last two cases 
being higher than those of the controls. 

The chemistry and analysis of drugs and medicines, H, C. Ftjiler (New 
YorJc: John Wiley & Sons, Inc., 1920, pp. IX+1072, figs. 19). —The subject mat¬ 
ter in this reference book on drugs and medicines and analytical procedures 
for their identification and quantitative determination is presented in the 
following general sections: General methods and crude drug assays; alkaloidal 
drugs, alkaloids, and medicinally allied substances; glucosids, glucosidal drugs, 
and natural drugs containing principles other -than alkaloids; organic sub¬ 
stances other than alkaloids and glucosids; and an inorganic section. 

In each section “ those characteristics of the different substances valuable for 
their analytical significance have been detailed, many new, important, and 
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hitherto obscure reactions have been recorded, and wherever reliable quanti¬ 
tative methods of determination and separation could be found, they have been 
described. In the treatment of the individual drugs and medicinal agents con¬ 
siderable space has been devoted to detailing the character of the remedies in 
which they commonly occur, and -the combinations usually found in practice.” 

In assembling the material the literature during the past 20 years has been 
reviewed and where utilized has been noted by literature references. Tables 
useful in the analytical procedures are assembled at the end of the volume. 

A eryoscopic method for the estimation of sucrose, H. H. Dixon and T. G. 
Mason (Roy. Dublin Soc. Sci. Procn. sen, 16 (1920), 'No. 1, pp. 8 ).—The au¬ 
thors suggest a eryoscopic method for the estimation of sucrose in small amounts 
of fluids, and describe the technique of such a method as applied to plant sap. 

The plant material is frozen to render the tissues permeable, and the sap is 
extracted by pressure between two silver disks and collected in test tubes 
surrounded by ice. Fifteen cc. of the sample is then boiled in a test tube under 
a reflux condenser for one minute to destroy the enzyms, filtered into two test 
tubes (5 gm. into each), and immersed in a freezing liquid at —2° 0., and 0.83 
gm. of invertase solution added to each tube. The freezing point of the liquid 
is determined, after which the tubes are allowed to stand over night at 28° 
and the freezing point is again determined. From the difference in the ob¬ 
served depressions before and after inversion, the concentration of sucrose is 
determined on the assumption that the freezing point depression of sucrose is 
exactly doubled on inversion. 

The method, which is said to have a possible error of 0.0016 gm., is recom¬ 
mended particularly for work in relation to the osmotic pressure in plants, 
and for sucrose determinations in any plant material in which preliminary 
treatment for the purpose of clearing -the sap of gums, etc., would be required 
in the polarimetrie or copper methods. 

Studies on Mood sugar—effect of Mood constituents on. picrate solu¬ 
tions.*—A consideration of the limitations of the modified Lewis-Benedict 
test, I). SI. Cowie and J. P. Parsons (Arch. Int. Med., 26 (1920), No. 8, pp. 883- 
342).—The criticisms of Maclean (B. S. B., 41, p. 505) and De Wesselow (E. S. 
B., 41, p. 506) of the reliability of the Lewis-Benedict picric acid method for 
determining blood sugar led to an examination of the effect of various sub¬ 
stances on this determination, the results of which may be summarized as 
follows: 

Oxalation produced no difference in the reaction of normal and diabetic 
blood. Uric acid, ammonia nitrogen, and several amino acids were also with¬ 
out effect Creatinin, acetone, adrenalin, and diacetic acid reacted to picrate 
solutions, the limit of picrate sensitiveness in blood to creatinin being 4, 
acetic add 50, acetone 500, and adrenalin 1,000 times greater than to glucose. 

In discussing these results it. is. pointed out that while under normal condi¬ 
tions these substances may not interfere with the established normal range for 
this method, under pathological conditions several may exert a marked 
influence. The question is raised as to whether the acetone bodies of the blood 
do not contribute to the established normal blood sugar range for the Lewis- 
, Benedict test,,.and whether,adrenalin may not induce a so-called hyperglycemia 
without mobilizing the glycogen stores of the liver. * 

Manufacture of sugar cane sirup on small scale (Fla. Dept Agr. Bim. 

16 ( 1919 - 20 ), pt. 1 1 pp. 214 - 217 ). —This contribution from the Bureau of 
Chemistry, U. 8. Department of Agriculture, consists of brief directions for, 
making small quantities of sugar-cane sirup. The methods are essentially the 
same as those used for the manufacture of sorghum sirup on a small scale as 
discussed in Farmers’ Bulletin 477 (E, S. B., 26, p. 512). The chief difference 
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in making the sirup from sugar cane and from sorghum lies in the fact that in 
sorghum cane there is considerable starch which is expressed with the juice 
and should be allowed to settle before the juice is run to the evaporator, 
while the sugar-cane juice does not require settling. 

The utilization of waste molasses in the Philippine Islands, with special 
reference to the haciendas of Negros, H. 7. Cabsten ( Philippine Jour . Sci., 
17 (1920), No. 4, pp. 395-407). —A brief description of methods for the disposal of 
waste molasses. 

The dry distillation of extracted cossettes, W, Paab and A. Starke ( Ztschr. 
Ter. Deni. Zuckerindus., 1920, No. 777, II, pp. 445 - 44 $; als. in Chem. Aits., 15 
(1921), No. 2, p. 323). —In an effort to determine the cause of explosions some¬ 
times occurring in cossette drying plants, the authors subjected samples of the 
cossettes \to destructive distillation at from 500 to 600° C. and obtained gases 
forming an explosive mixture with air. The necessity of a careful control of 
drying process to prevent overheating is emphasized. 

G 111 * making from the juice of the date palm (Phoenis sylvestris) in the 
Than a district of the Bombay Presidency, V. G. Patwakdhan ( La. Planter, 
66 (1921), No. 12, pp. 190, 191). —Experiments conducted at Sanjan and Tad- 
gaum in the Thana district of Bombay on improvements in the methods of 
making gur or sugar from d%te palm juice are briefly reported. 

The juice used for gur making was always the night collection as the day 
collection rapidly fermented. The best results were obtained by using formalin 
to prevent fermentation of the juice during its collection, and by adding to the 
juice before boiling one-fourth of the amount of citric acid required to neu¬ 
tralize the alkalinity of the original juice. 

Vinegar studies, W. G. Sackett (Colorado Sta. Rpt. 1920, pp. 22, 23). —At¬ 
tempts to make good vinegar from molasses, sugar, and water with the use of 
<6 vinegar bees M gave variable results, while with pure yeast cultures very satis¬ 
factory molasses vinegar could be prepared in from 6 to S weeks. A test of the 
possibility of utilizing waste cantaloups from the seed-producing sections of 
the State for vinegar showed that fresh cantaloup juice does not contain suffi¬ 
cient fermentable sugar to produce the alcohol necessary to make marketable 
vinegar. The possibility is suggested of concentrating the juice to a point at 
which the sugar content would satisfy the requirements of a vinegar stock. 

Report of vinegar investigations, Z. Nobthbup [Wyant] (Michigan Sta. 
Rpt . 1919, pp. 243-252) .—The results of these investigations have been essen¬ 
tially noted from another source (E. S. ft., 43, p. 115). 

Utilization of apple surplus, L. Stanley and O. Davis { Missouri Sta. Bui, 
179 (1921), p. 87). —The authors report that apple sauce, either with or without 
spice but with no sugar, can be dried into compact form in an oven at low 
temperature or in a current of heated air. On adding water and sugar and 
boiling for 3 or 4 minutes the resulting product is said to be very palatable and 
to have no dried-apple flavor. 

Commercial utilization of grape pomace and stems from the grape- 
juice industry, F. Rabak and J, H. Shbadee (U. S. Dept, Agr. Bui. 952 (1921). 
pp. 24, figs. 10). —This publication deals with the possibility of practicable and 
profitable commercial utilization of the waste, from grape-juice factories. 
Methods are described for utilizing the stems as a source of cream of tartar, 
'the skins for jelly, and the seeds for the manufacture of oil, meal, and tannin 
.extract. Statistics obtained from grape-juice manufacturers, of the eastern 
part of the country showed that the average quantity of grapes 'crushed for 
beverage purposes from 1914 to 1918 inclusive was 22,000. tons, and that an , 
average of 660- tons, was discarded in stems and 4,400 in wet pomace consisting 
of 75 per cent skins and 25 per cent seeds. Prom the above quantity of waste, 
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it is calculated that 18.2 tons of cream of tartar, 19,800,000 8-oz. glasses of 
jelly, and 1,485 tons of dry residue of value as stock feed could he obtained an¬ 
nually. Prom the seeds about 89.3 tons of oil can be obtained by the pressure 
or expeller method, with 526.7 tons of oil cake and 48.4 tons of tannin extract 
By the solvent extraction method the yield would be about 132 tons of oil and 
963 tons of meal. The oil on refining is said to be a palatable edible product. 

The costs and returns of the utilization of the waste as thus described have 
been calculated on prices prevalent during the winter of 1919-20. 

Methods used in manufacturing unfermented grape juice, C. H. Camp¬ 
bell (Gamier, 51 (1920), Nos. 9 , pp. 85, 86; 10, pp. 85, 86).—A brief description 
is given of the various steps in the process of manufacturing Concord grape 
juice, together with analyses of juices from Concord, Ives, and Clinton grapes, 
of argol, and of grape pomace. 

Flour milling and the cereal chemist, R. W. Mitchell (Chem. Age [New 
York], 29 (1921), No. 8, pp. 85-89, figs. 2).—This paper outlines briefly the 
functions and duties of the cereal chemist. 

Plantation rubber and the testing of rubber, G. S. Whitby (London and 
New York: Longmans, Green & Co., 1920, pp. l$]+XVI+559, pis . 8, figs. 48 ).— 
This volume, which is one of the series of monographs on industrial chemistry 
edited by E. Thorpe, deals with the preparation and testing of plantation rubber. 
Data on the yearly world production of rubber, both plantation and wild, from 
1906 to 1917 are presented in tabular form and also represented graphically, 
with the estimated annual percentage increase in the area of plantation rubber 
in bearing through 1922. An extensive bibliography is appended. 

METEOROLOGY. 

Meteorological tables, D. A. Seeley (Mich. State Bd. Agr., Ann. Rpt. Sec. 
58 (1919), pp. 148-156 ).—Daily and monthly summaries of temperature (maxi¬ 
mum, minimum, and mean), precipitation, cloudiness, and sunshine, and monthly 
summaries of pressure (maximum, minimum, and mean), wind movement, and 
miscellaneous phenomena (frost, hail, thunderstorms, fog, auroras, and halos) at 
East Lansing, Mich., are given for the year ended June 30, 1919. 

[Temperature and rainfall at McNeill, Miss., Substation, 1903—1917], 
E. B. Ferris ( Mississippi Sta. Bui. 188 (1920), p. 28 .)—A table is given which 
shows the maximum and minimum temperature and rainfall of each month for 
the 15 years 1903-1917. 

Climatic conditions [at Edgeley Substation, N. Dak.], O. A. Thompson 
(North Dakota Sta. Bui. 145 (1921), pp. 8-8 ).—Climatic conditions with refer¬ 
ence to crop production at this place during the years 1914 to 1920, inclusive, 
are briefly described, and data for precipitation and temperature for each 
month from 1901 to 1920, inclusive, are summarized in tables. Data on evapora¬ 
tion as compared with precipitation during May, June, and July, 1907-1920, are 
also tabulated. 

The data show that evaporation ranged during the growing months from an 
amount about equal to the precipitation in favorable seasons to slightly more 
than 30 times the precipitation in a dry hot period. “ It has been observed 
; fhat : crop production very closely follows the relative ratio of evaporation to 

precipitation.” , 

Analysis of the air of Sao Paulo, Brasil, B. be Mattos Filho (Bol. Agr. 
[bao Paulo], 21. ser.. No. 12 (1920), pp. 821-846, figs. 8 ).—The ozone, carbon 
dioxiti, and moisture contents of the air of each day of July, August, and 
September, 1920, are reported. 
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British rainfall, 1919 [(Gt . Brit.} Met. Off., Air Min., Brit. Rainfall Organ., 
59 (1919), pp. XXVIII+268, pis. 2, figs. 36; rev . in Met. Mag. {London}, 55 
(1921), No. 680, pp. 269, 270). —This report summarizes in practically tlie same 
form as in previous years tlie results of 4,896 complete rainfall records. It also 
contains special articles on The Effect of Rainfall on the Saturation-Level in 
the Chalk at Chilgrove, West Sussex, from 1836 to 1919, by D. K. Thomson, 
and on The Exposure of Rain Gauges, by M. de C. S. Salter (E. S. R., 44, p. 
209), a record of evaporation and percolation in. 1919 at various places, and a 
discussion of the relation of evaporation records at Camden Square, from 1905 
to 1918, to other meteorological elements. The distribution of rainfall is as 
usual considered at length, and a new feature of the report is the introduction 
of maps showing the distribution of the annual rainfall. 

“ It would appear to be abundantly clear that sunshine and temperature are 
the prime factors in promoting evaporation, any modification introduced by 
variations in the wind movement and rainfall being too slight appreciably to 
affect the high correlation.” 


SOILS—PEBTXLXZEE8. 

The chemical composition of the soils of the Camden area of New 
Jersey, A. W. Blaie and H. C. McLean (New Jersey) Stas. Bui. 346 (1921), pp. 
40, figs. 2 ).—Chemical analyses of samples of the different soil types en¬ 
countered in the Camden area of New Jersey, the physical survey of which has 
been previously noted (E. S. R., 37, p. 123), are reported and discussed. 

It is stated that there are rather pronounced chemical differences between 
the soils of the different soil series encountered within the area. The Coding- 
ton, for example, is characterized by the presence of more or less greensand 
marl and therefore contains a rather high percentage of potash, the Keansburg 
shows an unusually high percentage of all three fertilizing constituents, and the 
Freneau is high in phosphoric acid and potash. In the Shrewsbury the potash 
is notably higher in the subsoil than in the soil. The Hyde shows an excep¬ 
tionally high percentage of nitrogen and also an excess of lime over magnesia. 
The Sassafras, on the other hand, usually shows an excess of magnesia over 
lime. The Lakewood is characterized by a pronounced deficiency in all three 
fertilizing constituents, in some cases only a trace of potash being reported. 
The soils of all series are deficient in available lime. 

Generally speaking, those soils which contain the highest percentage of total 
plant food are those that are most productive and command the highest prices 
as farm lands. Exceptions to this are. found in the poorly drained, heavy clay 
soils, and those that are highly acid. Following from the lighter to the heavier 
types through the different series, there is to be noted in general a gradual 
increase in the total plant food. There is invariably more nitrogen in the soil 
than in the subsoil. In most cases the amount in the former is at least two 
or two and a half times that in the latter. When averages are considered the 
difference between the mineral plant food content of the soil and the subsoil 
is not, great, though in a number of cases there is more potash in the subsoil 
than in the soil. 

The loams throughout the area are high in potash, the amount varying .from, 
X to as much as 4 per cent, with an average of 1.63 per cent for the soil, X.9 per, 
cent for the first subsoil, and 1.91 per cent for the second subsoil. ■ With the 
exception. of, the Shrewsbury series the sands and sandy loams usually contain 
less than 1 per cent of potash. 

Composition of the sugar-cane soils of the French Antilles, M. Rigotasb 
(Agron. Colon., 6 (1921), No. 38, pp. 44-52 ).—Physical and chemical analyses 
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of typical samples of sugar cane soils of the French Antilles are summarized 
and discussed. 

The physical analyses show that most of these soils are either red or yellow 
siliceous clays and are very deficient in lime, hut have a limy subsoil. The 
chemical analyses show that while the soils contain important total amounts of 
nutritive constituents, only a small percentage of these is available to crops, 
especially phosphoric acid, 

[Plowing and subsoiling experiments at the Edgeley Substation], O. A. 
Thompson (Worth Dakota Sta , Bui U5 (1921), pp. 20-22 ).—The results of 
eight years’ trials of different methods of preparing land for a crop are reported. 
A continuous cropping system was used, and the only varying factors were the 
different methods of preparation. These included early fall plowing done near 
September 1, medium fall plowing done near October 1, late fall plowing done 
near November 1, and spring plowing and disking. In some cases the subsoil 
packer was used, and in other cases the soil was disked in the fall and plowed 
In the spring. 

A comparison of the average yield from all the fall methods of tillage with 
the average of all the spring methods showed a difference of 3.2 bu. of wheat 
per acre in favor of the latter. Crops on the early fall plowed land gave the 
best yields, those on spring plowed land second best, and those on medium and 
late fall plowed land third best. Apparently no advantage was obtained from 
packing the land either in the fall or in the spring for cereal crops, and the 
indiscriminate use of the subsurface packer is not recommended. 

In experiments in subsoiling and packing as methods of preparing the soil 
for durum and hard wheat, oats, and barley, it was the plan to subsoil the land 
once every four years in the subsoil plats and to fall plow the land 6 in. deep 
in all plats the remainder of the time. The average of six years’ trials indi¬ 
cate that packing and subsoiling were of no benefit. Good 6-in. plowing gave 
as good yields as were obtained with 6-in. plowing plus subsoiling and 6-in. 
plowing plus subsoiling and packing. 

[Soil bacteriology] (Idaho Sta. Bui. 122 (1921), pp. 27, 28 ).—Studies of 
Helnier silt loam soil from northern Idaho, which is deficient in ammonifying, 
nitrifying, and nitrogen-fixing powers, showed that the ammonifying and nitrify¬ 
ing efficiencies were increased approximately 400 per cent by the addition of 1 
per cent of calcium carbonate. 

Sawdust from kiln-dried lumber, including white and yellow pine, cedar, 
maple, ash, larch, red and white fir, needles and cones from the same trees, 
fern brakes, and forest floor, when added to soils of known fertility, reduced 
the ammonification of dried blood from 12 to 20 per cent. The retarding action 
was not entirely overcome by the addition of lime during the period of the 
experiment. 

Samples of the same sawdust were added to a rich garden soil and a field 
soil to determine the effect on the nitrifying of blood. The result with the 
garden soil showed a reduction in nitrate formation varying from IT to 24 per 
cent. The reduction in the case of the field soil varied from 5 to 49 per cent 
in the presence of 1 per cent of wood and from 5 to T8 per cent in the presence 
of 2.5 per cent of wood. Cedar persistently exerted the greatest retarding in¬ 
fluence. Of the various products added, fern brakes caused the least reduction 
in nitrate formation, which varied from 4 to 11 per cent, while cedar needles 
proved the most toxic, reducing nitrate formation from 32 to 76 per cent. 

These results are taken to indicate that the lack of productivity of Helmer 
, r /Sitt, loam Is dne to .the accumulation of by-products from' the forest which ex- 
■erte an unfavorable Influence on bacterial activities. Studies of the effects of 
woods and forest products on nitrogen fixation, in. which something' like a 
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thousand Kjeldahl nitrogen determinations were made, showed that all conifers 
have an inhibitory action upon the nitrogen-fixing powers of soil bacteria, cedar 
being the most deleterious, followed by red fir, larch, and white and yellow 
pine. With age and the starting of decomposition processes this toxicity was 
materially reduced. Ash and maple stimulated the fixation of free nitrogen. 
Concentrations of cedar needles as low as 0.1 per cent per 100 gm. of mannite 
solution proved toxic, and higher concentrations practically eliminated all 
nitrogen fixation by bacteria. 

[Soils and soil biology] Z. Nobtheup [Wyant] (Michigan Sta. Rpt. 1919 , 
pp. 288-238). —Experiments with a series of composts, consisting of various 
proportions of peat and manure on a nearly pure sand soil growing Canada 
field peas, showed that the pure peat gave the best results, and the yields de¬ 
creased as the percentage of peat decreased. This is attributed merely to the 
water-holding capacity of the peat. 

Studies of composts of peat, manure, and rock phosphate to which sufficient 
liquid manure was added to insure anaerobic conditions showed that large 
numbers of both aerobic and anaerobie cellulose-decomposing organisms were 
present and were increasing. Organisms concerned in the dissolution of rock 
phosphate were present quite frequently in considerable numbers. Analyses 
of material from the pit showed -that there had been an increase of about 8 per 
cent in the citrate-soluble phosphoric acid in a period of nine months, but a 
decrease in total phosphorus of about 20 per cent, which is accounted for by 
the presence of large amounts of soluble phosporus in the drainage water. 
Azotobacter were found not only in the surface samples but in the bottom 
samples, which had existed for over nine months under decidedly anaerobic 
conditions. 

Bally periodicity in the numbers of active soil flagellates, with a brief 
note on the relation of trophic amoebae and bacterial numbers, D. W. 
Cutleb and L. M. Chump (Ann. Appl. Biol., 7 (1920), No. 1, pp. 11-24, figs. 
Studies of the protozoa and bacteria in the soil of a fertilized wheat fieh|at 
the Rothamsted Experimental Station are reported, which indicated that there 
is a daily fluctuation in the number of trophic forms of the three species of 
flagellates, Oicomonas sp. (Martin), Cercomonas longicauda , and Bodo sp., in 
the soil of arable fields. The numbers of bacteria and trophic amoebae in 
the soil were found to be correlated, varying inversely over a period of 14 days. 
Temperature and rainfall appeared to have no influence on the numbers of 
active protozoa in the soil. 

Bacteriological studies of alkali soils, W. Q. Sackett ( Colorado Sta . Rpt. 
1920, p. 21). —Studies of the bacteria from the Book Clift and Mesa Verde 
sandstones to determine their ability to fix atmospheric nitrogen, both in pure 
cultures and when associated with one another, showed that although the 
amount of nitrogen fixed is small, the fixation is consistent. Associative action 
appears to be of no importance in this process. Rock lichens were shown to be 
capable of satisfying all carbon requirements. Fourteen pure cultures and 
their combinations were examined in this study. 

The natural inoculation of Colorado soil with legume bacteria, W. 6. 
Sackett ( Colorado Sta. Rpt. 1920 , p. 22). —Representative samples of Colorado 
soils from both dry and irrigated sections were planted with numerous different 
legumes, and after six weeks the plants were examined for nodules. Tests of 
• 45 soils have given results indicating tentatively a rather general and natural' 
inoculation for alfalfa, sweet clover, and vetch and the need of inoculation' 
for peas and beans. 

Acidity influences inoculation and growth ( Wisconsin Sta. Bui . $23 (1920), 
p, 65, fig. I).—Studies by O.C. Bryan and E. B. Fred showed that cowpeas and 
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soy beans dropped off markedly in both growth and nodule formation as soon 
as an excess of either acid or alkali appeared in the soil. Corn, on the other 
hand, made a reasonably satisfactory growth even under acid conditions which 
were sufficient to stunt and prevent the inoculation of the roots of both soy 

beans and cowpeas. 

Are legume bacteria killed by freezing? (Wisconsin Sta. Bui 828 (1920), 
p, 88 ).—Experiments conducted by E. B. Fred indicated that legume bacteria 
are able to live through the winter and will withstand winter temperatures, and 
also that bacteria planted with the seed in early spring will be able to induce 
nodule formation. 

Nitrate production in field soils in Illinois, A. L. Whiting and W. R. 
Schoonover ( Illinois Sta. Bui. 225, abs. (1820), pp. ■£).—This is an abstract of 
Bulletin 225 of the station, previously noted (E. S. R., 43, p. 214). 

Green manure for soil improvement (Wisconsin Sta. Bui 823 (1920), pp. 
58-55 , fig. 1)— Experiments by A. R. Whitson and F. L. Musbach showed that 
the infiuence of the green manuring crop in a 4-year rotation of corn, potatoes, 
oats, and clover is greater during years following seasons favorable to its 
growth. The good effect of green manure was found generally to increase when 
the rotation had been in progress until two or three manuring crops were added 
to the soil. 

Studies on the relations between soil moisture, plant development, and 
nutrition, E. Haselhoff ( Landiv. Vers. Sta., 89 (1916), No. 1, pp. 1-81). — 
Preliminary studies on the subject are reported, which established the existence 
of narrow relations between soil moisture, nutrient assimilation, and crop 
yield, hut apparently did not justify the drawing of specific conclusions. 

Investigations on the determination of the active value of soil phos¬ 
phoric acid and potash by cropping experiments and the determination 
of their relative solubility by acids, 0. Lemmeemann, A. Einecke, and L. 
Fbesenitjs (Landw. Vers. Sta., 89 (1916), No. 2-8, pp. 81-195, pis. 2). —These 
studies are reported as a contribution to the basic knowledge of soil analysis, 
which is apparently not considered to be as yet sufficiently complete to permit 
the drawing of final conclusions. 

It was found in these experiments that the physiologically active value of 
phosphoric acid and potash compounds in soils could usually be suitably 
expressed by a determination of their relative solubilities. Such determina¬ 
tions are therefore recommended for the judgment of soils, as they represent 
the actual value of these soil nutrients better than a simple determination of 
the percentage content of the soil in potash and phosphoric acid by a single 
solvent. 

A 1 per cent solution of citric acid proved to be the best solvent for determin¬ 
ing the relative solubility of soil phosphoric acid. This solvent was too weak 
for potash, better results being obtained with 10 per cent hydrochloric acid. 
It was possible to disregard the infiuence of the physical character of the soil 
in the method used. Also in comparing the solubilities of nutrients in light and 
heavy soils, it was found that the potash compounds of the better soils were 
not more'difficultly soluble than those of the lighter soils. The opposite was 
true for phosphoric acid, which is attributed to the higher percentages of iron 
and clay in the better soils. Crops appeared to utilize phosphoric acid relatively 
better from,soils more deficient in that nutrient. 

Soil-fertility experiments on Dekalb, Volusia, and Westmoreland soils, 
X W. White and F. J. Holben (Pennsylvania Sta. Bui 166 (1921), pp. 23, 
Ms* 5 ).—'The nature, objects, scope, and progress results of soil-fertility 
, experiments ^being, conducted oh three typical soils of Pennsylvania are pre¬ 
sented in this report. The experiments are intended to,test the comparative 
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value of different forms, combinations, and amounts of commercial fertilizers, 
lime, and manure in the production of the more common farm crops grown in 
the State. The three series of experiments at present include 1S.4 acres divided 
into 152 plats. 

It has been found that acid phosphate is the most effective single fertilizer 
treatment for the unproductive Dekalb soil, and together with lime it appears 
to be the foundation for a system of permanent agriculture on this extensive 
soil area. On the basis of equal amounts of phosphoric acid, acid phosphate 
during the first rotation was found to be over five times as effective as rock 
phosphate. The first two years' results on the Volusia soil indicate that lime 
is indispensable in the scheme of soil improvement, since 90 per cent of the 
Volusia soils are acid. The utilization of the manure from the dairy industry 
to the best advantage is considered to be of first importance on this soli, 
and the increased value of manure through the use of lime and phosphoric 
acid has been demonstrated. No definite recommendations are given for the 
Westmoreland soil. 

Soils (Missouri Sta. Bui. 179 (1921), pp. 49-55, figs . 4). —The results of 30 
years of crop rotation and fertilizer experiments are summarized by II. F. 
Miller and F, L. Duley, showing that crop rotation on corn has been more effec¬ 
tive in maintaining the yield where no manure has been applied than has con¬ 
tinuous corn with manure. The same result was obtained with wheat. It is 
also noted that heavy applications of commercial fertilizers have been practi¬ 
cally as effective in maintaining the yield of wheat under continuous cropping, 
and the yield of all crops in a 6-year rotation, as has the heavy use of stable 
manure. 

Experiments to determine the best systems of soil management for the most 
important soil types in Missouri, conducted by M. F. Miller, F. L. Duley, and 
O. B. Price, showed that the so-called legume treatment has brought no financial 
returns, and that rock phosphate applied with manure has given good results 
on certain fields of wheat. The small response from other crops, however,.has 
made this application uneconomical. 

Studies of nitrate production in soil as affected by cropping and cultivation 
were continued by W. A. Albrecht, showing that early spring tillage, particu¬ 
larly plowing, increased the nitrate content. Of all treatments studied, the 
straw’ mulch produced the most significant effects in holding down nitrate 
production. 

Report of the Golden Valley peat experimental fields, 1918 and 1919, 
F. ,1. Away (Minnesota Sta. Bui. 194 (1920), pp. 5-116 . figs. 37).—The results 
of the first tw’o seasons' work on the.experimental peat fields of Golden Valley, 
winch are typical of the high-lime, grass, and sedge-covered bogs of north¬ 
western Minnesota, are reported. 

It has been found that the unproductiviry of this peat is due to a lack of 
available phosphoric acid. When this w*as supplied, good yields of most crops 
adapted to that section of the State have been obtained, otherwise only flax 
gave satisfactory yields. The natural supply of lime is abundant, and the 
nitrogen becomes available rapidly enough for ordinary farm crops. During 
the first two years potash show’ed no distinctly beneficial effects either alone or 
in combination with phosphate. The burning of the surface layer of peat to 
provide phosphoric acid, while possible, is.not recommended owing to the many 
disadvantages and danger connected with the practice. 

It is recommended that farmers w’ho have peat land naturally, covered with 
grass .use a phosphate fertilizer containing either from 300 to 400 lbs. per acre 
of acid phosphate or one-third as much of triple superphosphate. 
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Experiments on maintaining soil fertility on Edgeiey loam [at the 
Edgeley Substation], O. A. Thompson ( North Dakota Sta. Bui. 145 (1921) , 
pp. 38, 39). —A set of crop rotations begun in 1913, which were designed to 
determine the profitableness of a live-stock farming system and a cash-crop 
farming system, is described and the results to date reported. 

In the live-stock system a 4-year rotation, consisting of corn, wheat, oats, 
and sweet clover, was used and manure and commercial fertilizers applied. 
The cash-crop farming system included a rotation of potatoes, wheat, barley, 
and sweet clover, and green manure and commercial fertilizers were applied. 
It was found that as an average of seven years, manure alone increased the 
yield of corn 0.45 ton per acre, or 17.3 per cent. As a 6-year average, manure 
increased the yield of wheat 1 bu., or only 6.5 per cent. The influence of soil 
treatment on the yield of oats was negligible. There was no evidence that the 
use of commercial fertilizers produced any increase over and above that pro¬ 
duced by manure. As an average of eight years, green manuring increased the 
yield of potatoes 8.3 bu. per acre, or S.9 per cent. 

[Soil investigations], F. J. Sievers (Washington Sta. Bui. 158 (1920), pp. 
33, 34) .—Soil-fertility studies in western Washington indicate conclusively that 
most acid soils are deficient in phosphorus, and that application of lime alone 
generally gives poor results unless it is supplemented with a phosphate fertilizer. 
Indications are that much of the difficulty experienced in growing clover is 
due more to the deficiency in phosphorus than to soil acidity. 

Data from crop rotation work show that peas can be used to good advantage 
as a nurse crop for alfalfa and sweet clover. 

Studies of orchard soils showed that in all the irrigated tracts there must 
be sufficient water available not only to supply the quantity necessary for 
bearing trees, but also to provide for the growing of a legume between the 
trees. The virgin nitrogen supply in irrigated orchard tracts is said to be 
exceedingly low, and successful yields depend upon the maintenance and 
increase of this supply. 

A complete fertiliser for Savannah cranberry land, 0. S. Beckwith (New 
Jersey Bias. Giro . 121 (1921), pp. 4, fig* 7).—Studies to determine proper 
fertilizer treatment for cranberry soils are briefly reported and discussed. 

It was found that sodium nitrate and dried blood were the best sources of 
nitrogen, while ammonium sulphate and calcium cyanamid were undesirable. 
Raw rock phosphate and acid phosphate both gave good results. Potash gave 
small increases and seemed most advantageously applied as potassium sul¬ 
phate. On the basis of these results, information is given for popular use on 
the proper fertilizer formula to be used on such soils. 

: Hew way for the use of sewage sludge as fertilizer, M. Stkexx ( Landw . 
Vera . Sta., 90 (1917), No. 3-4, pp. 257-268). —-Experiments are reported, the 
results of which are taken to indicate that the nitrification of the organic 
nitrogen compounds of ' sewage and stable manure is hastened ' by mixing 
certain humus-containing substances with them.' In this connection the author 
describes Ms experience with a brown ■ coal humus product mixed with canal 
sewage. 

■ Is phonolite a nitrogeneoas fertilizer? EL Bianck (Landw. Vers, Sta., 
BO (1917), No. .1-2, pp. 33-47 ),—Experiments are reported from which the 
conclusion is drawn that phonolite does not act as a nitrogenous fertilizer. 

. Recovery of potash alum and sulphur at Tonopah [Nev.], L. Duncan 
( Ckem, and Metalh Etigin24 (1921), No. 12, pp. 529, 530, figs* 4) —The process 
,plant '"used in.: the. recovery, of potash alum and, an agricultural ■ grade .of 
sulphur by extraction and flotation are described.' 
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Ttie solubility of different phosphates and their utilization by oats and 
buckwheat, T. Pfeiffer, W. Simmermachee, and M. Spangenbebg ( Lamhc. 
Vers. Sta., 89 (1916), Nos. 2-8, pp. 203-230 pi. 1). —Tiie results of a continuation 
of experiments previously noted (E. S. It., 85, p. 428) confirmed those of the 
first experiments, and showed that an addition of calcium carbonate decreased 
the utilization of difficultly soluble phosphates. Raw phosphate proved to be a 
good fertilizer on acid soils. Buckwheat, while having a weaker root system 
than oats, again assimilated more phosphoric acid from difficultly soluble 
phosphates. An artificial introduction of carbon dioxid into the soil did not 
make plant nutrients more available. 

A greater water utilization per unit weight of increase in dry matter took 
place when coral rock phosphate was used. This is thought to be possibly due 
to the fiuorin content of the phosphate. A corresponding addition of calcium 
fluorid produced no results, but an addition of ammonium fluoricl slightly injured 
the growth of oats. It is concluded that the fiuorin content of the coral rock 
phosphate can not account for the poor results obtained from its use with oats. 

Lime maintains availability of phosphates ( Wisconsin Sta. Bid. 828 
(1920), pp. 55, 56). —Experiments by E. Truog and F. W. Parker indicated the 
value of lime in the soil in keeping phosphates in available form. As the 
amount of lime in the soil decreases, conditions were found to permit the 
formation of the less available iron phosphates. 

Laboratory trials with rape and com showed that liming greatly increased 
the availability of phosphate in acid soil. 

Soil fertility experiments ( North Dakota Sta. Bui. lJffi (1921), p. 14 ).— 
The progress results of a comparative study of raw rock phosphate, steamed 
bone meal, and acid phosphate as supplementary fertilizers in live-stock and 
cash-crop fanning systems on Fargo clay soil showed that the acid phosphate 
gave somewhat more beneficial average results than either steamed bone meal 
or raw rock phosphate. These differences in the effects of the various forms 
of phosphate were small, hotvever. 

An improved scheme for determining unexhausted raanurial values, 
J. Hendrick (Highland and Agr. Soc. Scot. Tram., 5. sen , 82 (1920), pp. 
1-84). —The author discusses' in some detail some of the important proposals 
contained in the report of the committee on compensation for manorial im¬ 
provements and so-called cumulative fertility, appointed under the Agricultural 
Holdings Act of Scotland of 1908. The text of the report discussed is appended. 

Liming, H. Gl0mme (AT. Selsk. Norg. Vels Jordhundsiitvalg. Smaaskrifier 
No. 10 (1920), pp. 104)- —Several series of experiments to study the action of 
lime in soils when used in practical agriculture are described. These included 
work on soils varying from clays and sands to loams and peat. The proper 
time of liming pastures and methods of determining lime requirements were 
also studied. Liming generally produced increases in both potato and grain 
crops of clay, sand, and peat soils, but not on moraine and black soils.' A 
bibliography is appended. 

Special fertilizer analyses, 1920, R. E. Rose and G. Hart (Fla. Dept. Agr. 
Quart. But, SI (1921), No. 1, pp. 44-88). —This section of this report contains 
the results of special analyses of 418 samples of fertilizers and fertilizer ma¬ 
terials taken by purchasers in Florida during the calendar year 1920, and the 
results of official,and guarantied analyses of 47 samples collected for inspection 
under the terms of the State fertilizer law. 

[Analyses of commercial fertilizers, ground bone, and agricultural 
lime], C. S. Cathcast et al. (New Jersey Stas, Bui 849, .(1920), pp. 5-45}, 
This bulletin contains the results of actual and ■ guarantied analyses of 898 
samples of fertilizers' and fertilizer materials and of 18 samples of lime and 



218 


EXPERIMENT STATION RECORD. 


[Vol. 45 


limestone collected for inspection in New Jersey during the fall of 1920, to¬ 
gether with registrations for the year. 

AGEIC¥LTUEAL BOTANY. 

Outline of the history of botany, R. L Kabtey-Gibson (London: A. & G. 
Black, Ltd., 1919 , pp. X-f 274).-—This brief sketch of the history of botany indi¬ 
cates the substance of a course of lectures given to students of the University 
of Liverpool during their third year of residence, and has for its object the 
discussion of the more important features in the advance of botanical knowl¬ 
edge from the earliest times to the present Reference is made to contributions 
by about 50 authors. 

The quantitative method in biology, A Macleod (Manchester: Univ. 
Press; New York: Longmans , Green & Co., 1919 s pp. XLT-f-22’8, figs. 21). —In 
view of the fact that variability has been hitherto the great obstacle which has 
rendered impossible the general use of quantitative data (figures) in biological 
sciences, the author aims to describe a method by which biological constants 
may be established. 

The first two chapters set forth certain theoretical views regarding the con¬ 
cepts of species and variation. These views afford a guide for the discovery of 
primordia, or elementary properties or characters, which are to be measured 
in order to find constants. The constants themselves are, however, entirely in¬ 
dependent of any theory and of any calculation whatever, each being a direct 
expression of an observed fact 

Radioactivity and normal physiological function, V. H. Blackman (Ann. 
Boi . [London], 84 (1920), No. 185, pp. 299SW). —A brief statement and dis¬ 
cussion of the data obtained by H. Zwaardemaker 1 are given, in view of their 
supposedly fundamental importance to plant as well as animal physiologists. 

It is thought possible that the importance of potassium in the life of the plant 
may be in part explained by its radioactive power. In the minuteness of the 
dose of the heavy radioactive elements required, as compared with that of 
potassium, and in the ease with which a toxic concentration is reached, may 
lie the explanation of the conflicting results obtained by the addition of radio¬ 
active earths to soil. 

Plant physiology (Idaho St a. Bui. 122 (1921), pp. 44, 45).—Progress reports 
are given of investigations on the development of the apple and on the enzymatic 
processes taking place in the apple at various stages in its development. Tests 
were made for the presence of diastase and inverfcase in the apple at different 
stages of growth, but ah the results were negative. 

In studying the growth of the apple it was found that the fruit is made up 
of a large mass of parenchymatous cells which appear to be fully formed at 
an early stage of its growth, and the increase in size appears to be mainly 
due to an enlargement of existing cells. Starch appears early in the growth 
of the apple and is deposited throughout the growing season. During the 
ripening period starch disappears, and in fully ripened apples little or no 
starch is to be found. 

' Plant growth and carbon dioxid, H. FiscHm (Naturwissenschaften, S 
{1929), No. 22, pp. $1S~411 ).-—This brief discussion of work in part previously 
reported (E. S. R., 42, p. 1ST) deals with the practical possibilities involved in' 
supplying more than the normal air content of carbon dioxid to growing 
plants. 

1 lour. Physiol., 53 (1920), No. 5, pp. 273-289. 
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Field studies of the carbon, dioxid absorption of coconut leaves, F. T. 
McLean (Atm. Bot. {London ], 34 {1920), No, 135, pp. 387-889, pi 1, figs. 9). — 
The method here described for field studies of carbon dioxid absorption by 
leaves Is considered satisfactory for comparative studies of the rates of carbon 
dioxid absorption by different leaves, by the same leaves at different times, and 
by the leaves of different kinds of plants. 

Middle-aged leaves absorb carbon dioxid faster than either immature or old 
leaves. The rates of absorption of carbon dioxid by attached coconut leaves 
show a maximum rate in the morning, a depression at midday, and a second 
rise in the afternoon, followed by a final declination toward sunset Detached 
pinnae of coconut absorb carbon dioxid at the same rate as attached leaves, but 
the maximum occurs at a different hour. Apparently sugar cane absorbs carbon 
dioxid much more rapidly than coconut under these conditions. 

A method of preparation and some properties of a starch gel, C. L. 
Cabey {Bui. Torrey Bot. Chib, 47 (1920), No . 10, pp. 455-463), —The prepara¬ 
tion of this starch gel was undertaken with the idea of obtaining a pure carbo¬ 
hydrate gel which on account of its hydrative capacity would be suitable for 
experimentation under various conditions. This method is offered as a means 
of preparing a fairly resistant starch gel which is easily handled. 

Osmotic properties of some plant cells at low temperatures, F. J. Lewis 
and G. M. Tuttle (Ann. Bot. {London], 84 (1920), No. 135, pp. 405-418, figs. 
10). —Determinations have been made of osmotic pressures, electrical conduc¬ 
tivities, proportions of electrolytes and nonelectrolytes, and of sucrose, maltose, 
and glucose in the leaf tissues of Piceu canadensis, Limmea borealis, and 
Pyrola rotundifolia , and in the cortical tissues of Populus iremuloides at inter¬ 
vals from autumn until summer. 

It is thought that no certain correlation between the values found and the 
daily or weekly fluctuations of air temperatures can be established without obser¬ 
vations extending over more than one season. 

The freezing point of potatoes as determined by the thermoelectric 
method, R. C. Wright and R. B. Harvey (V. S. Dept. Agr. Bui. 895 (1921), 
pp. 7, fig. 1). —The results are given of a study of the freezing point of 18 
standard varieties of potatoes grown under the same conditions, a thermo¬ 
electric method being used for the determination. 

It was found that the freezing point of potatoes tends to rise as the season 
advances. It seems to vary with varieties, and in the same family group of 
potatoes the freezing point of different varieties is often comparable.' Early 
and mid season varieties are said to have a higher freezing point than late 
varieties. 

Freezing injury to potatoes when undercooled, S. C. Weight and G. F. 
Taylor (17. 8. Dept. Agr. Bui. 916 (1921), pp. 15, pi 1, fig. I).—In this Investi¬ 
gation of the injury ' to potatoes due to exposure to temperatures below the 
freezing point, it was found that potatoes freeze more quickly when exposed to 
rapidly diminishing temperatures than when the temperatures diminish slowly. 
Potatoes can be undercooled several degrees below their true freezing point, 
then warmed again above the freezing point without freezing injury, provided 
no ice formation takes place. When undercooled, jarring resulting from rough 
handling or incidental to hauling is liable to cause potatoes to freeze. After 
freezing commences it is progressive, and the amount of injury caused within a 
stated time is said to depend upon the surrounding temperature. In under¬ 
cooled potatoes, when freezing has once begun, the temperature of the potatoes 
iS' said to rise to its true' freezing point and remains at that temperature for 
a varying length of time, depending upon the surrounding temperature. 
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Uptake of water by detached twigs, T. Matsushima (Jour. Col Sci. Imp . 
Unto. Tokyo, 48 (1919), Art. 2, pp. 27, figs. 2).— Decrease of water uptake at 
the cut end of a twig cut off in air is unimportant in plants which contain much 
woody material, but considerable in plants containing milk, slime, or gum. Burn¬ 
ing the cut end, especially in the latter of these two general classes, favors 
water uptake; charring the cut end preventing entirely the stoppage of the 
water-carrying vessels. Acids (particularly organic) favor, while alkalis 
hinder, the absorption of water, these conditions being reversed in case of milk-, 
slime-, or gum-bearing twigs. 

The growth of Lenina plants in mineral solutions and in their natural 
medium, W. B. Bottomley (Ann. Bot. [London], 84 (1920), No. 185, pp. 845- 
352) .—Experimentation is claimed to have shown, in case of Lernna minor and 
L. major, that these plants are unable to sustain healthy growth for any length 
of time on Detmer’s solution or Knop’s solution, though the addition of organic 
matter promoted health and multiplication and accelerated growth in these 
plants. The organic matters thus shown to be essential to metabolism are found 
in the pond waters in which the plants grow normally, although lack of suffi¬ 
cient nitrates and phosphates acts as a limiting factor retarding multiplication. 

The effect of organic matter on the growth of various water plants in 
'culture solution, W. B. Bottomley (Ann. Bot . [London], 84 (1920), No. 185 , 
pp. 858-865, pi 1). —The results from these experiments corroborate those 
above noted, in that organic matters were necessary to supplement nutrient 
inorganic solutions. 

The substances effective in promoting growth and health were found to be 
present in an autoclaved growth of Azotobacter chroococcum, crude nucleic acid 
derivatives from raw peat, and a water extract of bacterized peat. Other plants 
experimented with are said to have responded in the same general ways as did 
the plants above mentioned. Throughout the experiment it was found that 
the more rapid the rate of multiplication of the plants, the quicker was the 
response to the addition of organic substance to the solution. 

The relation between the number of bacteria and acid production in the 
fermentation of xylose, J. A. Andeeson, E. B. Feed, and W. H. Peteeson 
(Jour. Infect Diseases , 27 (1920), No. 4, pp. 281-292, figs. 3 ).—This article is 
concerned primarily with the rate at which by-products are formed and their 
relation to the number of bacteria, in order to study the mechanism of fer¬ 
mentation reactions. The experiments described were made with Lactobacillus 
pentoaeeticus in an attempt to determine the relations between the number of 
bacteria present and the rate of acid production during the fermentation of 
xylose. 

The results show that the fermenting capacity of a culture is determined by 
the number and age of the bacteria present. The rate of acid production is most 
rapid during the period of maximum growth of the bacteria, though a slow acid 
formation is noted for many days. Apparently, acetic acid is the only volatile 
acid produced in the fermentation of xylose by L. pentoaeeticus . 

Ttie biological significance of tannic substances, A. be Dominicis (8taz. 
Sper. Ayr. Hal. 52 (1919), No. 7-9, pp. 305-331). —This is a report of a study on 
the variations in the content of tannic substances, chiefly in the cortex of chest¬ 
nut, at different periods. ■ Tannic substances in the glucosicl stage are "Supposed 
to represent waste products easily destroyed, and utilizing in their destruction 
the process of combustion in the plant. 

The effect of zinc sulphate on protoplasmic streaming, H. M. Busk (Bui 
Torrey Mot Dm, 47 (1920), m. 9 , pp. 4^5-481, figs. Results of this study, 
as carried out with leaf cells of Elodea canadensis and with cells from an 
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uncorticated Ohara, are offered as evidence in favor of the view that very 
dilute poisons act as stimulants to plant cells. 

A study of the metabolism of roots, W. J. Robbies and W. E. Maneval 
( Missouri Sta. Bui. 179 {1921), p. 22). —The authors have been carrying on 
investigations to determine whether any material is necessary for the growth 
and development of the roots of plants in addition to the essential mineral salts 
and water obtained from the soil solution, oxygen from the air, and carbohy¬ 
drates from the plant top. A method is said to have been 'developed whereby 
the growth of root tips can be maintained under sterile conditions. 

A simple root anxanometer, W. N. Jones (Ann. Bot. [London ], 34 (1920), 
No. 136 , pp. 555-557, fig. 1). —An anxanometer, claimed to be in practice 
sufficiently simple for elementary studies and at the same time sufficiently ac¬ 
curate for more serious purposes, is. described as to form, construction, and 
procedure. 

Studies in seed germination, A. W. Hill (Ann. Bot. [London], $4 ( 1920 ), 
No. 156, pp. 417^429, pi. 1, figs . 15). —Evidence is offered to show that the 
rudimentary curved body lying opposite the cotyledon in the Cyclamen ernbyro 
is the second cotyledon, and that under ordinary conditions it does not develop 
to form a green leaf. The Cyiamen seedling, though aberrant in type, is thus 
seen to be truly dicotyledonous in its nature. 

The role of the seed coat in relation to the germination of immature 
seed, F. Kidd and C. West (Atm. Bot. [London], 84 ( 1920 ), No. 136, pp. 459- 
446 1 , fig. 1). —The present paper is claimed to show that in case of Brassica 
alba and of Bisum sativum the removal of the testa not only accelerated the 
germination and terminated the dormant condition of unripe seeds, but also 
increased the germination percentage. 

Study of factors in finexicing the rest period of horticultural plants, 
H. D. Hooker, je. ( Missouri Sta. Bui. 179 (1921), pp. 39, 49). —-Analyses were 
made of fruit buds that survived the winter’s cold and of buds that were 
killed. The analyses of peach and cherry , buds showed that the surviving buds 
had a low ether extract, but a relatively high content of nitrogen, phosphorus, 
and potash. Analysis of comparable samples from the peach, including the 
node with the bud, showed the surviving buds to have a low moisture,, acidity, 
and nitrogen content, but a high starch content Starch is said to be stored 
in the leaf gap and consequently does not figure in the analysis of buds alone. 

Natural death of plants, F. Weber (Naturw. Wchmchr ., 34 (1919), Nos. 82, 
pp. 449-457; S3, pp. 455-471). —Citations and discussions are presented regard¬ 
ing the views held by various authors, along with some of the underlying data. 

Further studies in the ecotone between prairie and woodland, R. J. 
Pool, J. E. Weaver, and F. C. Jean ( [Nebr.] Univ. Studies , 18 (1918), No . 1-2 , 
pp. 7-53, pis. 2, figs. 15; also Nebr. UnitBot. Survey Nebr., n. sen, No. 2 
(1918), pp. 47, pis. 2, figs. 15). —The object of this paper, which is a sequel to 
that by Weaver and Thiel already noted (E. S. R., 38, p. 521), is to record 
the results and conclusions derived from another season’s investigations of some 
of the fundamental problems connected with the ecology of the areas 'lying 
within the vegetative borderlands between the prairies and the woodlands of 
the Missouri Valley in Nebraska. 

“This paper contributes data which still further substantiates the con¬ 
clusions' drawn from previous investigations that evaporation rates and soil 
moisture conditions in the various plant communities studied vary in general 
directly with the order of the communities in succession, the communities near¬ 
est the climax being the most mesophytic in both respects. ... 

64469*—21- 8 
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“Ecological conditions are shown to change rapidly as the forest-prairie 
ecotone is traversed in Nebraska. ... It is thus shown that the natural ex¬ 
tension of our native woodlands is greatly hindered, possibly altogether pre¬ 
vented in so far as any significant permanent extension is concerned, by the 
increasing severity of natural environmental conditions as we move westward 
away from the woodland types of southeastern Nebraska.” 

The high saturation deficit and the low soil moisture content (often reach¬ 
ing the nonavailable point) of the prairie sites in eastern Nebraska constitute 
barriers over which forest trees can scarcely pass. This gives probably the 
most ready explanation as to why natural Nebraska woodlands are confined 
to the moist slopes of rather narrow valleys, and also the most probable answer 
to the question as to the treelessness of the prairies in general. 

Plant invasions of New Zealand with reference to Lord Howe, Norfolk, 
and the Kerin adec Islands, J. C. Willis (Ann Bot. [London], 34 (1920), No. 
138, pp. 471-482, figs. 3) —This is a study involving the application of the age 
and area theory to the floras of the islands outlying between New Zealand and 
the nearest larger areas of land to the north or northwest. It is claimed to be 
equally applicable to them, and to show that these islands probably once 
formed part of a land mass or masses running down to New Zealand from 
Indo-Malaya. Lists are given of the New Zealand genera showing supposed 
plant invasions; of the genera of the islands, showing those that reach New 
Zealand; and of the endemics of the islands. It is claimed that the plant 
invasions of New Zealand were probably four in number, northern, Kermadee, 
western, and southern. 

The relative efficiency of cross and of self fertilisation in some plants, 
Y. Emoto (Jour. Col. Sci. Imp. Vniv. Tolcyo, 48 (1920), Art. 4 . pp. 81, pis. 2, 
figs. 6). —Detailed studies are noted as bearing on the efficiency of cross and 
of self fertilization in Primula sinensis, P. obconica, Brassim campestris chin - 
leftists, and other plants. 

[Chromosomes], T. Sakamtjra (Jour. Col. Sci. Imp. Unit]. Tolcyo, 39 (1920), 
Art. 11, pp. 221, pis . 7, figs. 24 ).—This is an account of experimental studies on 
cell division and nuclear division, with particular reference to the forms, sizes, 
and numbers of chromosomes. An extensive bibliography is appended. 

The chromosome number of Zea mays, Y. Kijwada (Jour. Col. Set Imp . 
Vniv. Tokyo, 39 (1919), Art. 10, pp. 148 , pis. 2, figs. 8). —This is a contribution 
to the hypothesis of chromosome individuality and on the descent of Z. mays. 
A bibliography of more than 100 titles is appended. 

New 7 species of Uredineae, XG, J. C. Arthur (Bui. Torrey Bot. Club, 47 
(1920), No, 10, pp. 465-480). —Study of herbarium material subsequent to that 
previously noted (E. S. R.. 43, p. 222) has resulted in the separation of new 
forms and correction of errors, which are indicated. 

FIELD CROPS. 

[Report of field crops work in Idaho, 1930] (Idaho Bta. Bui. 122 (1921), 
.PP- % 53, 56, 59, 69, 61). —Further progress of work previously noted (E. S. R., 
41, pp, 225, 226) is reported. 

Results of cultural tests with field peas show early seeding, drilled at a 
medium depth at the rate of 120 lbs. per acre, to give maximum yields. Field, 
peas excelled small grains as a nurse crop for sweet clover. In rate of seeding 
tests with sw T eet clover, 15 lbs. of scarified, seed gave the.maximum yield and 
quality of hay. the second season of growth. Studies, of the relation of age-of 
com to yield of silage indicated the need of early planting for late-maturing 
varieties, while with acclimated varieties later plantings gave the highest 
"''5 silage yields. 
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At Aberdeen Substation, where sunflowers were drilled and spaced IS, 12, 
and 6 in, in the row, IS in. spacing led in quality and yield, producing 2S.5 
tons per acre as compared with 24.3 tons from unthinned. 

Alfalfa seeded in com beginning to tassel, the field being then irrigated im ■ 
mediately and kept wet until the seed had germinated, produced good stands 
at the Caldwell Substation. Variety tests of cereal, forage, and silage crops 
at the Felt High Altitude Substation and the Sandpoint Substation are also 
noted. 

[Report of field crops work in Louisiana, 1920], TV. C. Taggabt, A* F. 
Kiddee, and G. D. Cain ( Louisiana Stas. Rpt. 1920 , pp. 8, 11 , 12, 12 , 14),—The 
continuation of work noted heretofore (E. S. R., 43, p. 635) is described. 
Variety trials of sugar cane at the Sugar Station showed the juice of L-oll to 
contain 14,75 per cent sucrose as compared with 12 per cent for D-74 and 
11,75 per cent for Purple. L-511 continued to show marked resistance to the 
mosaic disease. Fertilizer tests are also briefly noted. 

At Baton Rouge, soy beans seeded in corn at the last cultivation in a rota¬ 
tion of cotton and corn gave an increase of about 100 per cent in both cotton and 
corn. In practically all cases, corn varieties planted at the rate of 6,000 stalks 
per acre produced more com than when planted at the rate of 7,000 and 8,000 
stalks per acre. 

The leading field-crop varieties at the North Louisiana Station included 
Calhoun Red Cob com, New Era cowpea, Mammoth Yellow soy bean, and 
Osceola velvet bean. 

[Report of field crops work in Michigan, 1919), J. F. Cox (Michigan Sta. 
Rpt. 1919, pp. 286-318 , figs. 11). —The progress of work along the same general 
lines as noted heretofore (E. S. R., 41, p. 636) is reported. A brief account of 
plant-breeding work and a detailed discussion of the methods used and results 
secured in the improvement of the oat crop at the station from 1900 to 1919, 
by F. A, Spragg, are also included. 

[Field crops work at McNeill, Miss., Substation, 1912—1917], E. B. 
Febbis (Mississippi Sta. Bui. 188 (1920), pp. 9-18 , 20-22). —This supplements 
earlier work (E. S. R., 28, p. 230) for the period 1912 to 1917, inclusive. 

Detailed results of work with cotton have been noted already (E. S. R., 29, 
p. 35; 31, p. 136). The crop is not recommended for culture in the two tiers 
of Mississippi counties nearest the Gulf on account of excessive rainfall and 
the boll weevil. Tests of commercial fertilizers with com and ■ cotton indicated 
that land in this section could not be.cropped economically without the aid of 
live stock and the resultant manure. Hastings Prolific, Vardanian, and Ten¬ 
nessee'Red Gob, with respective acre yields of 34, 37.2, and 33.4 bu., led the corn 
variety tests in 1912, 1913, and 1914. respectively. Results with sorghums and 
other forage crops (E. S. R., 39, p. 230), and velvet beans (E. S. XL, 38, p. 842), 
have been noted heretofore. Notes are also given on variety tests with oats 
and sw r eet potatoes, and the yields for 1903 to 1913, inclusive, of seed cotton, 
oat hay, pea hay, and corn In rotation tests are tabulated without conclusions. 

Land subsoiled to a depth of 30 in. with dynamite yielded 9,S86 lbs. of corn 
silage and 1,840 lbs. of oat hay per acre, while that not subsoiled made 11,448 
lbs. of silage and 1,410 lbs. of hay. These and previous results indicated 'that 
the practice of subsoiling the land in question was not worth the expense 
involved.,, 

[Report of field crops work at South Mississippi Substation, 1918— 
1020], E. B. Fekkis (Mississippi Sta. Bui. 194 (1920), pp. 8-23). —Work with 
field crops at the South Mississippi Substation at Poplarviile is reported for 
the , years indicated, continuing that conducted at McNeill. noted above. The 
experiments included variety and fertilizer tests with cotton, corn, and sweet' 
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potatoes, spacing tests with cotton, and trials of nitrogen carriers. The results 
of -the several tests are tabulated and discussed. The information included on 
cotton growing in south Mississippi has been noted from Bulletin 196 (E. S. R., 
45, p. 129). 

[Report of field crops work in Missouri* 1919—SO], W. C. Etheridge, 
C. A. Helm, and L. J. Stajdleb (Missouri Sta. Bui . 179 (1921), pp. 80-86).— 
Continuing work already noted (E. S. R., 43, p. 735), variety, cultural, and fer¬ 
tilizer tests with various field crops are described. 

Biggs Seven-ear led the prolific corn varieties with a 3-year average acre 
yield of 24.3 bn., while Commercial White was first of the native types, averag¬ 
ing 22.9 bu. In cultural experiments at both Maryville and Warrensburg, the 
maximum yields were obtained when no normal cultivation -was followed, but 
the surface was scraped clean throughout the growing season. The results 
indicate low yields from late cultivation and high yields from surface scraping. 

In trials of seasonal forage crops at Warrensburg, spring seeded oats and 
Canada peas, with 3.27 tons per acre, and summer seeded sorghum and soy 
beans, with 3.38 tons per acre, gave the best results. Sudan grass seeded in 
3-ft. rows averaged 2.44 tons of cured hay per acre from a single cutting made 
October 3, while seeding in 8-in. rows with a grain drill gave but 1.93 tons. 
When seeded in 3-ft. rows at Columbia in early summer, a total of 4 tons per 
acre was made in two cuttings up to September 15, and 14.5 bu. of seed up to 
October 1. 

Wheat-breeding investigations comprised studies of hybrid and pure-line 
selections. Tests of commercial varieties of spring and hard and soft winter 
wheat showed the superiority of the hard winter Kanred, and the semihard 
Fulcaster over the soft wheat, Michigan Wonder, and the spring wheats, Scotch 
Fife and Marquis; the inferiority of Kanred at Warrensburg; and the very 
marked inferiority of spring wheat at Columbia and Maryville. Mediterranean 
selection 31 with 32.7 bu., Mediterranean selection 30 with 31.7 bu., and Harvest 
Queen with 31.6 bu. led in 6-year average yields as compared with 26.1 bu., 
the average of all varieties, and 24 bu. from the original Mediterranean stock. 

Texas Red, with an average acre yield of 35.7 bu., and American Banner, with 
35.1 bu., were first of early and late oats varieties, respectively. In nursery 
tests at Columbia, Irish Victor, Kherson, Sixty-day, and Fulghum led in the 
order named. 

Treatment of soy bean stubble by either harrowing, single or double disking 
with or without harrowing, or double disking, rolled, failed to show profit over 
no treatment in preparation of a seed bed for wheat It is indicated that bean 
stubble land, spring plowed and kept fairly clean during the season, is without 
further treatment an excellent seed bed for wheat, 
heading soy bean varieties at Columbia, in seed production, were Tokio with 

23.3 bu. and Mikado and Morse with 2£).5 bu. Chiquita with 3.3 tons and Colum¬ 
bia with 3 tons of cured hay were first in hay yields. Comparisons of soy 
beans and cowpeas for hay and seed showed the strong superiority of the soy 
bean for both purposes. New Era, Red Ripper, and Groit, with 21.8, 21.1, and 

20.3 bu. per acre, respectively, were the leading cowpea varieties. 

Fertilizer.and variety tests with cotton are also noted. Significant differences 
between average yields of large and small boll varieties were not observed. 

Results' of cultural experiments with alfalfa and sweet clover at Columbia 
/Showed that on average Missouri upland sweet clover' invariably outyieXded 
alfalfa, differences in sweet clover being greatest on untreated land -and least 
on land well limed, fertilized, and manured. Sweet clover or alfalfa seeded with 
a nurse crop gave much lower yields than when seeded alone. Small grain 
mxm crops seeded with sweet clover gave decidedly lower forage and-grain 
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yields than when alfalfa was sown with them, due doubtless to the heavier 
growth and greater competition of the sweet clover. 

Grain sorghums outyielded corn varieties by a wide margin at IVarreiisburg 
and Cuba. The average yield of 4 sorghum varieties was 30.1 bu. per acre, 
while that of 8 corn varieties was but 23.2 bu. Dwarf Milo, with 38.8 bu. of 
grain per acre, led the sorghum varieties. 

[Report of field crops work in North Dakota, 1919—2#] (North Dakota 
St a. Bui . 146 (1921), pp. 10-18 , 14-20, 85, 36, 87, 88, 41* fill* I).— Experiments 
with field crops including variety and cultural tests of wheat, oats, barley, rye, 
flax, and potatoes; milling and baking ■ tests with wheat; rotations; seeding 
trials of sweet clover; and breeding wurk with alfalfa, smooth brorne grass, 
wheat, and corn, and disease-resistant varieties of wheat, rye, and flax are de¬ 
scribed in continuation of work already noted -(E. S. R., 43, p. 332). Cross¬ 
fertilization studies with alfalfa have been noted (E. S. R., 45, p. 38). 

The leading varieties as indicated by tests include Marquis, Dakota Blues tern. 
Kota, and Monad wheat; Kherson and Swedish Crown oats; Manchuria barley; 
Wisconsin 1219 rye; North Dakota 11 ax selections; and King potatoes. 

[Report of field crops work at the Edgeley Substation, 1914—203,. 
O. A. Thompson (North Dakota Sta. Bui. 145 (1921), pp. 9-19, 26-87). —-Variety, 
cultural, fertilizer, and rotation tests conducted in cooperation with the U. 8. 
Department of Agriculture are reported in continuation of work previously 
noted (E. S. R., 32, p. 52S). 

In variety tests with spring wheat during the period 1908-1916, the highest 
average acre yields produced in each class were for fife 19.5 bu., bluesteni' 14.4 
bu., Preston 15.8 bu., and durum 20.5 'bu. The durums outyielded the bluesteni 
varieties 6.2 bu. and the fife 4.T bu. per acre. Flax varieties averaged from 11,2 
to 12.9 bu. per acre during the five-year period 1912-1916. Early, medium, and 
late ripening varieties of oats made 10-year average yields of 43.3, 48.1 and 41.7 
bu. per acre, respectively. Northwestern, Rustler white, and Golden were among 
the best of the dent corn varieties tried, and Gehu, Dakota white, and Squaw 
are considered probably the best flint varieties for the region. 

Results of trials indicate that the profitable culture of feterita, kaoliang, 
Sudan grass, and Early Amber cane is doubtful under the climatic conditions. 
■German and Siberian millets yielded more and better hay than hog millet, but 
the latter led in seed production. Ten-year average yields of forage crops, in¬ 
cluding brome, alfalfa, red clover, and corn were 2,724, 2,078, 1,160, and 3,960 
lbs. per acre. Cultural directions for brorne grass, Canada field peas,' sweet 
clover, slender wheat grass, and alfalfa- are indicated in brief. 

Variety trials with potatoes show Early Ohm and Early Six Weeks- best 
adapted. 

Rate of seeding trials indicate that where a continuous cropping method is 
followed, the highest yields in durum hard wheat and oats are secured from an 
Intermediate to a heavy rate of seeding, and that barley averages Ijest from a 
light rate of seeding, about 1.5 bu. per acre. Where very thin seeding was 
practiced, the field was very weedy and occasionally the weeds interfered with 
harvesting. 

In cooperative work in cultivation methods with the IT. S. Department of 
Agriculture during a 14-year period, 1907-1920, summer tillage gave an increased 
yield over continuous cropping of 1.6 bu. per acre for wheat, 13.8. bu. for oats, 
and' 2.8 bu. for barley, and a decrease of 279 'lbs. for corn. Summer' tilling land 
in rotation gave an increase of 2.4 bu. per acre of wheat and 5.9 bu. of oats In 
comparison'with the yields of'the same crops after small grain, A comparison 
of 18 years* average yields of wheat and oats secured after green manure crops 
and after fallow.in the same type of rotation failed to show striking differences. 
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except tliat where oats followed green manure from 2 to 5.9 bn. less were pro¬ 
duced. Wheat immediately following a manured'fallow gave 1.8 bu. and oats 
1.3 bu. more per acre than where the fallow was not manured. Corn grown 
the second year after manure was applied generally gave better yields than 
where the land was unnranured, averaging from 877 to 967 lbs. per acre in 
favor of the manured rotation. The results indicate that the addition of 
manure to land intended for corn rather than to the fallow would minimise 
the tendency of manure to cause a heavy growth of straw in the cereals. An 
increase of 0.7 bu. of wheat and 4.6 bu. of barley per acre in favor of corn 
land as compared to summer fallow, and a gain of 4.9 bu. of oats per acre in 
favor of summer fallow were noted. Although the difference between the two 
methods is low, the heavy yields of coarse food provided for live stock feeding 
by corn land would more than offset gains occurring from summer fallowing. 

Oats following alfalfa, brome, clover, and wheat and barley made 13-year 
average acre yields of 25.9, 27.6, 30.3, and 31.S bu., respectively. Observations 
made to note the effect of one crop on those which follow show that this effect 
is mostly due to moisture being reduced by the preceding crop. Wheat, oats, 
and barley after corn showed gains in yield over the same crops grown con¬ 
tinuously or after other small grains in rotation. Wheat after corn, oats, and 
wheat produced 14-year average acre yields of 17.1, 14.1, and 11.6 bu. s respec¬ 
tively; oats following corn, barley, wheat, and oats averaged 34.4, 30.3, 31.9, 
and 26 bu., respectively; and barley after corn, oats, and barley made respec¬ 
tive average acre yields of 2,4.5, 22.4, and 17 bu. 

About equal returns for wheat and oats were given from fall and spring 
plowing, but higher yields of barley and corn resulted from spring plowing. 
Fall plowing has a decided advantage over spring plowing for cereal crops, per¬ 
mitting earlier seeding. Disking corn ground produced a gain of 0.7 bu. per 
acre for wheat and 1.4 bu. for oats over plowing the land. 

The use of commercial fertilizers in continuous cropping with wheat, oats, 
barley, and corn did not produce outstanding results, and it is considered ques¬ 
tionable whether the additional profits secured from their use will pay for the 
cost of fertilizer and application. 

[Report of field crops work in Wisconsin, 1919—20] (Wisconsin Bta. 
Bui 8.2$ (1920), pp. 17, 29, 58, 59, 73, 75-92, figs. 14).—The progress of work 
conducted in continuation of that noted heretofore (E. S. R. f 44, p. 225) is out¬ 
lined. 

Investigations by W. E. Tottingham and S. Lepkovsky regarding changes of 
nitrogen compounds in the leaves of the sugar beets during the day and night 
indicate that the greatest manufacture of protein in the leaves closely follows 
the largest production of carbohydrates. With the coming of moderately cool 
nights (50° F.) the increase of soluble protein in the leaves was particularly 
striking. 

Analyses of soy bean selections from the seventh year’s work in breeding for 
increased oil content showed a high line strain and a low line strain, with iodin 
indices of 132 and 124, respectively, indicating the effect of selection. The low 
line strain was entirely of a dwarf type, while the high line strain consistently 
produced both tall and dwarf types, pointing to a definite relation between 
plant height and quality of oil. A high-producing strain as well as a low-pro- 
dueing strain has been isolated. 

In trials made by J, G. Milward, in cooperation with the U. S- Department of 
Agriculture, to determine;,some..of the factors, influencing .freedom from disease, 
vigor, and productiveness in' five leading varieties'of potatoes, differences'vary¬ 
ing from 5 to 90 per cent of infection with mosaic disease were found in the 17 
strains of Triumph studied. The Smith strain -showed'the' least infection, counts 
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ranging from 2 to 10 per cent, and also proved uniformly superior in all com¬ 
parative trials, in both the North and South. 

Australian field cress is described as a new exceedingly noxious weed pest, 
worse than either quack grass or Canada thistle, and closely resembling yellow 
marsh cress (Radieula palustris) in leaf characters. Cultivation spreads the 
pest further. Although covering small patches in alfalfa plats with straw to 
3 ft. in depth proved useless, a 6 ft. depth of straw held the weed in check. 
Covering isolated areas with a heavier grade of building tar paper was the 
more effective treatment. 

Work with alfalfa was conducted at Madison by L. F. Graber. Records for 
the period 1915-1920 show a total yield of Grimm variety from 20.8 to 22.5 tons 
per acre, while Montana common ranged from 13.1 to 18.T tons per acre. In a 
2-etitting crop, plats 1 and 3 years old made 4.2 and 5.7 tons, respectively. At 
the time of blossoming the older alfalfa in both cuttings was fully 9 in. taller, 
and the root system was much larger, deeper, and more widely developed. Re¬ 
sults secured by E. J. Delwiche at the Spooner Substation show that the crop 
can be grown successfully on sandy loam soils, with yields in normal seasons 
equaling clover. One hundred strains planted in 1916 from seed of resistant 
plants have not shown indications of winter-killing. Studies of different varieties 
from various sources have evolved a method of distinguishing genuine Grimm, 
Baltic, and Cossack varieties from nongenuine varieties during the first season 
the alfalfa is grown. The genuine hardy varieties undergo a period of fall dor¬ 
mancy which sets in at a comparatively early date, while the common varie¬ 
ties continue to grow in the fall of the year, especially when there is a reason¬ 
able amount of rainfall. In controlling weed growth, close cutting gave better 
results, without seriously injuring the alfalfa, than where as much as 5 in. of 
alfalfa was left. Where close cutting was practiced, virtually all weed .growth 
was held in check, and with a normal amount of moisture a new, healthy, vigor¬ 
ous alfalfa growth developed. In plats where the alfalfa was clipped long, fox¬ 
tail grew rapidly and headed out, requiring the cutting of the field again in 
August' to save the alfalfa. 

Experiments by G. B. Mortimer indicated that about 20' lbs. of Sudan grass 
seed per acre gives the best returns, with an average of 3.2 tons of hay. Re¬ 
sults of five years’ experiments show an average hay yield of 2.5 to 3 tons per acre, 
which is in excess of the yields of either common or German millet grown under 
similar conditions. Sudan grass ■ did well with all varieties of soy beans used 
when drilled at the rate of 10 lbs. with, 60 lbs. of soy beans. Yields of cured 
hay obtained' with Wisconsin varieties of soy beans' ranged from 2.8 to 3,3 tons 
per acre. Better results were secured from Sudan grass alone and also Sudan 
grass with soy beans than from peas and oats for hav. Where peas were used 
with medium late oats, 2.72 tons of cured hay was produced, as compared with 
2.13 tons with an early oats variety. 

Variety tests with winter and spring wheat and rye, oats, and barley were 
conducted by B. D. Leith, The 1920 yield of Wisconsin Pedigree No. 2 winter 
wheat (Turkey Red) was 46.7 bu., as compared with a 5-year average acre yield 
of 33.3 bu. During, the latter period the yield of spring wheat was about one-half 
that of winter wheat In a 3-year test with rye, Wisconsin Pedigree'No,, 2 
averaged 44,5 bu. per acre, while Rosen made 34.3 bu. During this period,the 
yield of spring rye averaged only about half that of winter rye. - . : ■.# 

In tests of soy-bean varieties. conducted by G. M, Briggs,. Elton and Early 
.Green proved, suitable to Wisconsin conditions, and of the early seed'Varieties, 
Mongol, was preferable to Mammoth. Planting soy beans in com failed to effect 
an increase in yield over planting, corn alone, due, perhaps, to interference with 
cultivation, which., permits weed growth. 
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In trials of sunflowers for silage, E. D. Holden found that the Argentine 
variety made 8.33 tons of silage per acre, while Giant Russian made from 20 to 
25.75 tons. Sunflowers proved more drought resistant than corn, producing 
larger and heavier crops. Where corn was killed by frost in early September, 
sunflowers were one-third taller than the corn, of normal green color, and showed 
no effects of frost. When 10 to 30 per cent of the plants are in bloom is deemed 
the most favorable time for cutting. 

In further comparisons by Leith, when No. 12 Golden Glow corn and the cold- 
resistant strain were planted on May 1 at the station, but 69.8 per cent of Com¬ 
mon No. 12 had emerged on May 19, as compared with the cold resistant as 100 
per cent. Where maturity counts were made on August 31, 68 per cent as much 
common Golden Glow had matured as the cold resistant. H. W. Albertz found 
that corn gathered two weeks before the regular harvesting time when the 
kernels were just beginning to dent and containing about 50 per cent moisture, 
germinated equally as well as or better than that gathered at the regular 
harvest, if properly cured with artificial heat. 

In work with field peas by Delwiche, culture inoculated peas yielded 1,333 
lbs., soil inoculated 1,125 lbs., and uninoculated 1,016 lbs. of seed per acre. Tests 
at the Spooner Substation indicate the possibility of growing peas on the lighter 
types of soils which are free from excess moisture, thereby lessening the danger 
from blight and rot. 

Work with hemp and fiber flax was conducted by A. H. Wright, of the U. S. 
Department of Agriculture. During 1920, 6,500 acres of hemp, an increase of 
2,000 acres over 1919, were grown in the State. Hemp grown on marsh land 
made very good growth, the quality of fiber depending on the length of the culti¬ 
vation of the land and the succession of crops. Fiber obtained from newly 
broken marsh soils was practically worthless for spinning, but where hemp was 
grown 2 or 3 years in succession on marsh lands, decided improvement followed. 
When the crop was grown on soil cultivated with intertilled crops for 5 to 10 
years, a very good quality of fiber was produced. The hybrid Ferramington 
(Minnesota No. 8 X Ferara) matures early enough to produce good seed yields 
and attains a better height than Italian or other early-maturing sorts, and is 
being further selected. Although many Japanese strains are good, the possi¬ 
bility of securing from Japan the kind of seed ordered should be determined, as 
many strains supplied by Japanese dealers are of the so-called bird seed types 
and valueless for fiber. 

Dodgeviile and Mazo Amber possessing total solids ranging from 17 to 22 
per cent, gave good results in sorghum work. 

The improvement of our crops by selection, E. E. BabxvEE ( Porto Rico 
Dept. Apr, and Labor Sta. Circ, 30 (1920), Spanish ed., pp. 3-24, fi$s, 2).—A 
popular discussion of methods of improvement by selection with sugar cane, 
yams, yautias, malangas, sweet potatoes, corn, rice, cotton, tobacco, vegetables, 
fruits, pineapples, coffee, coconuts, and bananas. Forms are included for judg¬ 
ing and securing field notes on the various crops considered. 

Variety tests of corn, wheat, and soy beans, J. E. Metzgee 'and G. Eppley 
(Maryland Sta. Bui 237 (1920), pp. 23, figs, 10), —The experiments reported 
supplement .earlier trials of varieties of corn (E. S. R., 33, p. 528), wheat (E. 
S. R., 37, p. 340), and soy beans (E. S. R., 37, p. 442). See also another note 
(3& S. R*» 43, p. 133). 

The leading corn varieties in the period 1915 to 1919, inclusive, included 
Boone County White, Thomas, Giant Beauty, Golden Gem, and Silver King. 
Among the first in the 40-year average yields of wheat varieties were Mammoth 
Red, China, Ourrell Prolific, Turkish' Amber, and Bearded Purple Straw. Of new 
varieties grown but 3 years, Kharkov and Leap Prolific made good yields, while 
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Kanred proved very unsatisfactory. Results of tests extending over a long period 
indicate that Virginia, Wilson, Edna, Cloud, and Haberlandt are the best varie¬ 
ties of soy beans for Maryland. Virginia was highest in seed production 
throughout the test. Patuxent is considered a valuable soy bean for the Pied¬ 
mont region. 

[Work with rice and cotton in Texas] ( Texas Sta. Rpt. 1919 , pp. 10, 11, 
14). —Outstanding results in studies of the effect of environment on the 
development of the rice plant have shown that surface irrigation water is essen¬ 
tial to its maximum development. When applied almost continually throughout 
the season, the chief effect of surface water is to increase tillering, thus pro¬ 
viding for more heads, while influencing only slightly the difference in the size 
of the heads and kernels. 

Inheritance studies with cotton involving widely contrasted characters, such 
as green and red plant color, white and colored lint, long and short fiber, and 
upright and spreading plants, are noted. In studies of the inheritance of high 
and low oil content in cotton seed, plants of the high oil strain of F 0> Ft, F«, 
and Pa generations averaged 19.51, 20.72, 19.97, and 17.32 per cent of oil, respec¬ 
tively, while the seeds from the plants of the low oil strain averaged 16,89,18.2, 
17.88, and 15.54 per cent in the same respective generations. 

Profitable root crops, E. J. Delwiche ( Wisconsin Sta. Bui. S30 (1921), pp . 
22, figs. 12). —A popular account of the production and utilization of root crops 
in Wisconsin. Cultural and field operations employed, in growing and harvest¬ 
ing rutabagas, turnips, sugar beets, and mangels, and storage practices are out¬ 
lined in brief. 

Experiences with alfalfa, S. C. Damon (Rhode Island Sta . Bui 184 (1921), 
pp. 26, figs. 4). —Results of experiments and experiences in growing alfalfa at 
this station during a period of over 25 years are summarized and information 
on the culture and harvesting of the crop presented. See also an earlier note 
(E. S. R. } 28, p. 737). 

Alfalfa grown for 10 consecutive seasons on one plat averaged over 2.5 
tons of hay per acre. Drilling seed proved better than broadcasting. Seeded 
with oats as a nurse crop, alfalfa made but little growth. Alfalfa seeded early 
in July yielded practically as much as that sown early in April. Seeding 15 lbs. 
of alfalfa and 7.5 lbs. of timothy per acre gave an average of 3.S tons of superior 
quality hay, of which the first cutting was a good mixture and the .second and 
third almost clear alfalfa. Although the 5-year average acre yield of a mixed 
seeding of alfalfa and orchard grass was 3.91 tons as compared with 4.5' tons of 
alfalfa, the mixture dried faster than clear alfalfa and produced a good quality 
of hay relished by stock. Drilled at the rate of 5 lbs. per acre on a relatively 
light piece of sloping witch grass sod after a liberal application, of lime and 
floats had been harrowed in, alfalfa gave an average acre yield of 4.4 tons of 
hay, but the second year about 50 per cent of witch grass was found, and in 
the third year a still greater percentage. Alfalfa seeded in corn in an attempt 
to improve a light unproductive soil did not meet with much success (E. S. R., 
44, p. 626), nor did that broadcasted on frozen ground make a successful growth. 

Results.of liming experiments (E. S. R., 32. p. 622; 42, p. 62.5) show con¬ 
clusively the value of an adequate application of lime previous to seeding 
alfalfa. ■ Mixing the lime with the subsoil at the bottom of the furrow before 
seeding did not increase the alfalfa yield (E. S. R., 35, p. 229). , The use "of 
either slacked lime or sodium carbonate as a top-dressing' for alfalfa' did not 
increase yields,' even though no lime had been added for a ■ number of years 
previously and the soil was quite acid, 

■ From results on limited areas the use of nitrate of soda in fertilizer for 
alfalf a, was not considered advantageous. So-called American rock potash com- 
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pared favorably with sulphate of potash when used in a fertilizer for alfalfa 
(E. S. R„ 42, p. 430). 

Allowing the first and second crops of alfalfa to obtain their full growth 
before making the cutting was of decided advantage. The success of alfalfa 
as a cover crop is held to be dependent on the freedom from alternate freezing 
and thawing which tend to cause heaving. About 90 per cent of alfalfa roots 
from the North Dakota Station, planted in 1912, were still alive in 1920, Plants 
with bluish flowers made more vigorous growth and gave larger yields than 
those with yellow 7 blossoms. Field transplanting of plants was found to have 
some advantage. 

The regional adaptation of corn in Nebraska, T. A. Kiesse&bach and F. D. 
Keim (Nebraska Sta. Research Bui . 19 (1921), pp. 64, fiffs. IS ).—Investigations 
to determine some of the factors involved in the regional adaptation of corny?*, 
by making a comparative study of native corn types known to be locally adapted 
to various regional areas in Nebraska through long growth, are described. 
Meteorological and soil data show the widely diversified growing conditions in 
different regions of the State. Morphological and histological plant character¬ 
istics involved in the adaptation of dent corn to various Nebraska environ¬ 
ments, together with comparative yield data, are assembled and tabulated by 
localities into eastern, central, and western Nebraska groups. The material 
studied comprised native corn types representing 12 different parts of the 
State, grown in and out of their home environment. 

From the relatively favorable conditions of eastern Nebraska to the combined 
short season, low T temperature, and low precipitation of western Nebraska the 
native corn types assume more and more a dwarfish growth habit. The stalks 
become shorter and bear the ear closer to the ground. The total leaf area per 
plant decreases through a reduction in number, length, and width of leaves. 
The ratio of leaf area to dry plant substance and the proportion of grain to 
stover remain fairly constant. The ears become shorter, smaller in circum¬ 
ference, few'er rowed, and frequently are scrubby in appearance; and the shell¬ 
ing percentage lowers, and the kernels become shorter and more flinty, as well 
as slightly lighter in weight. The average measurements of plant characteris¬ 
tics of native corn types grown in eastern Nebraska are given, and, based on 
these measurements as 100 per cent, the relative values for central and western 
Nebraska, respectively, are as follows: Height of stalk 8.05 ft., 78 and 68 per 
cent; height of ear 3.5 ft, 66 and 40 per cent; leaf area 1,222.1 sq. in., 67 and 
44 per cent; stover weight 19S.6 gm., 74 and 50 per cent; ear weight 231.2 gm., 
67 and 39 per cent; total dry matter 429.8 gm., 70 and 44 per cent; grain 
weight 194.1 gm„ 63 and 35 per cent; shelling* percentage 83.5, 95, and 89 per 
cent; leaf area per gram of dry matter 2.S9 sq. in., 95 and 98 per cent; ear 
length 7.36 in., 90 and 79 per cent; ear circumference 6.17 in., 94 and 84 per 
cent; kernel length 0.485 in., 93 and 84 per cent; kernel width 0.316 in., 103 and 
101 per cent; and kernel weight 0.2854 gm., So and 61 per cent. 

Extensive studies of leaf structure show the leaf and epidermal thicknesses 
of native types to be fairly constant throughout the State. In the less favored 
regions, the stomata tend to be somewhat smaller and greater in number per 
unit leaf area. This stomatal character is associated with a rather correspond¬ 
ing reduction in size of epidermal cell, which the author ascribes to a more 
dwarfish development. The number of vascular bundles per unit cross section 
of leaf is fairly. constant While some of the vegetative characters, such as 
total leaf area and plant weight, may be reduced as much as 300 per cent, no 
important histological leaf characters exhibit more than 15 per cent deviation 
in native types growing in the most adverse as compared with the most favored 
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parts of the State* Practically speaking, adaptation with com consists in a 
morphological rather than a histological reaction. 

The immediate effect of moving corn from its native environment to less 
favorable conditions, climate being the chief variable factor, was generally a 
reduction in both vegetative growth and grain production, the stunting growth 
effect extending to the cell unit, which in turn was accompanied by histological 
-changes apparently not of an adaptive nature. On the contrary, moving com 
to conditions more favorable than its native habitat accelerated the vegetative 
growth and grain production. This stimulating growth effect extended to the 
cell unit with its accompanying histological changes, likewise not thought to be 
of an adaptive nature. 

To determine the actual hereditary difference between types adapted to favor¬ 
able and unfavorable climatic conditions, eastern and western Nebraska com 
were compared at the station in Lancaster County. The western corn was 
much smaller in plant size, leaf area, and dry matter. Plants from seed of both 
sources were rather similar as to leaf thickness, epidermal, and euticular 
thickness, relative numbers of vascular bundles, number of stomata per unit 
leaf area, and size of stomata. While slightly shorter stomatal aperture, ac¬ 
companied by a slightly smaller epidermal cell, appears to be characteristic of 
the short season dry land types of western Nebraska, this shortening of stomatal 
aperture is not effective in checking the transpiration rate per unit leaf area. 
■■When Kimball County (western Nebraska) corn and Lancaster County (east¬ 
ern Nebraska) com were compared by the potometer method as to their rela¬ 
tive transpiration rates, Lancaster County plants were 51 per cent taller, had 
88 per cent greater leaf area, and 79 per cent greater dry matter than Kimball 
County corn, and used 81 per cent more water per plant, 3 per cent less water 
per unit leaf area, and equal amounts of water per unit dry plant substance 
produced. In a comparison of two varieties each from western and eastern 
Nebraska and from New York State the seasonal transpiration per unit leaf 
area was respectively, 102, 101, and 100 gm., with the corresponding total plant 
transpiration 85.8, 114.7, and 97.2 kg., respectively. The data are held to indi¬ 
cate that adaptation of corn to a region of moisture shortage consists in the 
reduction of vegetative development and consequent reduction in the amount of 
water used by the individual plant. 

In a comparative 2-year-yield test at the station of com types representing 12 
distinct regional areas within the State, those from the nearest localities yielded 
highest. When grouped into eastern, central, and western Nebraska groups, the 
acre yields were, respectively, 59.8, 46.2, and 31.6 bn., for equal planting rates 
normal for adapted types in Lancaster County, with corresponding maturity 
dates—September 24, 21, and 12, When native station Hogue Yellow Dent was 
compared at the station with varieties from local farmers and from distant 
eastern Nebraska farmers, the relative grain yields of the three groups were, 
respectively; 100, 94, and 91. Corn from southeastern counties averaged 56.9 bn. 
as compared with 63.7 bu. for seed from northeastern counties, and 66.7 bu. 
■for the station Hogue Yellow Dent, with relative group yields of 85, 96, and 
100, respectively. 

Local station seed yielded 18 per cent more than imported seed from the ex¬ 
periment stations of 8 neighboring States acclimated to conditions prevailing 
at those stations. From these tests native seed is held generally superior to 
imported seed. While.it is entirely possible to secure seed from other sources 
which, may be substituted for the native home grown seed without detriment, 
importation from, a-..distance is. considered .'■■hazardous. ■' 

■ Lines of greatest type similarity run diagonally across the State in a north¬ 
easterly and southwesterly direction. Along these lines the more favorable 
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temperature and longer growing season of the southern portion tend to counter¬ 
balance the more favorable precipitation of the northern portion in their effects 
upon the hereditary growth habits of corn. When seed corn is moved far 
within the State, it is usually safest to move along such lines. 

The claim that corn native to dry-land regions possesses a special efficiency 
in grain production, producing, in contrast to corn native to more humid regions, 
a relatively large amount of grain in proportion to its vegetative growth was not 
substantiated by the data obtained. 

Fertilizing the corn crop, C. E. Thorne ( Ohio Sta. Mo. Bui. 6 (1921) } Wo. 
3-4, pp. 35-37 ).—The effects of limestone, acid phosphate, and other fertilizers 
and manure on yields of com are described. In 5-year rotation experiments 
with corn, oats, wheat, clover, and timothy, corn grown on land limed for each 
corn crop at the rate of 2 tons per acre since 1901, and on land unlimed, pro¬ 
duced respective acre yields of 36.4 and 21 bu. in 1920 as compared with 27-year 
averages of 31.1 and 24.7 bu., respectively. 

Treatment with acid phosphate at the rate of 80 lbs. per acre each on com 
and oats and 160 lbs. on wheat has increased the average yield of corn for five 
successive 5-year periods by 3.96, 9.74, 9.78, 7.59, and 6.12 bu. in the average of 
both limed and unlimed land. In 1920 the increase was but 4.42 bu., apparently 
indicating the need of something besides acid phosphate alone. Where this 
dressing of acid phosphate was reinforced with muriate of potash, 80 lbs. each 
on corn and oats and 100 lbs. on wheat, the 5-year average yields were increased 
by 7.21, 14.17, 19.42, 17,41, and 19.3 bu. for the 5-year periods, and by 16.95 bu. 
for 1920. 

The addition of 160 lbs. of nitrate of soda per acre for each of the grain crops 
resulted in 5-year average increases of 10.72, 19.45, 24.04, 20.9, and 21.72 bu., 
and 18.02 bu. for 1920. So far as the corn crop is concerned the increases have 
not justified the cost of the nitrate. 

Where fresh stable manure reinforced with 40 lbs. of acid phosphate per ton 
was spread upon the land in winter at the rate of 8 tons per acre and plowed 
under for corn in a 3-year rotation of corn, wheat, and clover, the average 
annual corn yield for successive periods of 6 years, or two rotations, has been 
increased by 25.76, 41.19, 39.1, and 35.87 bu. per acre. The total value of the 
increase averaged $50.12 for each 3-year rotation, or $16.71 per year, as com¬ 
pared with $10.39 per annum for the most effective chemical fertilizer. 

In the average of 14 experiments on different county experiment farms, 160 
lbs. of acid phosphate has increased the yield of corn by about 5.5 bu. With the 
addition of 45 lbs. of muriate of potash to the phosphate the increase has risen 
to 8.66 bu.,. and with the further addition of 96 lbs. of nitrate of soda to 9.5 bu. 
While the addition of potassium would be profitable at normal prices for that 
element and for com, there is no encouragement for the use of fertilizer nitrogen 
for, com on clover sod. 

Cotton variety experiments [at] Substation No. 3, Angleton, Tex., 
E. B. Reynolds (Texas Sta. Bui. 274 (1921), pp. 5-10) .—Results of trials with 
cotton varieties conducted at this substation from 1917 to 1920, inclusive, are 
reported. The leading varieties were Mebane, Kasch, Lone Star, Acala, and 
Snowflake, with average acre yields of 485, 462, 458, 409, and 304 lbs. of lint, 

' respectively, and 860, 705, 787, 746, and 654 lbs. of seed. 

- ' Sea Island cotton in St. Croix, L. Smith ( Virgin Islands 8ta. Bui. 1 (1921), 
pp. 14 , pis. 2).—A r&sum£ of work conducted with Sea Island cotton in St 
Croix. The progress of 'many of the early experiments in improvement by 
hybridization and seed selection has been noted from other sources (E. S. R-, 33, 
p. '834; 44, p. 332). Cultural and field practices obtaining on the island are out* 
Used, and diseases (E. S. R., 32, p. 642) and insect pests' are described and 
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control methods indicated. Plat tests of individual cotton-plant selections, con¬ 
ducted in 1919-20, have been noted from another source (E. S. R., 45, p. 126). 

Maters, A. M. Agelasto ( U. S. Dept . Agr. f Dept. Dire. 175 ( 1921 ), pp. 10 ).— 
This circular describes the character and length of fiber and the production of 
linters and discusses the marketing and uses of the material. The manufac¬ 
ture of mattresses and explosives from linters is briefly noted in outline. The 
need of standards and further utilization to facilitate trade and prevent waste 
of. the commodity is indicated. 

Spur feterita, A. B. Conner and R. E. Dickson (Texas Sta. Bui 213 (1921), 
pp. 7-28, figs. 14) -—The origin, adaptation, and description of feterita and Spur 
feterlta are presented, together with data on the monthly distribution of pre¬ 
cipitation at Spur, Lubbock, and Temple, Tex. Spur feterita originated at the 
Spur Substation “ as a result of selection and head-row planting.” The average 
results of comparative tests with the improved feterita and other sorghums 
may be summarized as follows: 


Data on sorghum growth and yields at Spur (Texas) Substation in 1919. 


Crop. 

Stalk. 

Length of; 
growing 
season. 

Grain 

Acre 

Diameter. 

Height. 

per head. 

yield. 

Spur feterita. 

Cm. 

LSS 

Cm. 

156 

Days. 

97 

Per cent 
76.7 

Bu. 

50.1 

Unimproved feterita.. 

1.47 

188 

90 

72.6 

45.6 

Milo . 

1. 60 

10S 

94 

76.4 

33.1 

Kafir.. 

1.85 

111 

115 

74.3 

29.2 



Fertilizing the oats crop, C. E. Thorne ( Ohio Sta. Mo. Bui ., 6 (1921) r No. 
3-4, PP * 38, 39 ).—Experiments on the effect on the oats crop of liming, acid 
phosphate, residual effect of manure, and fertilizers carrying phosphorus and 
potassium only are described. 

In a five-year rotation experiment, including corn, oats, wheat, clover, and 
timothy, oats grown on land limed for each corn crop since 1905 at the rate 
of % tons per acre of finely ground raw limestone, and on unllmed land, pro¬ 
duced 49.2 and 27.4 bit. in 1920, as compared with an average of 35.7 and 29.5 
for the period since liming began. On part of the land which received' acid 
phosphate at the rate of 80 lbs. per acre each on corn and oats and 160 lbs. on 
wheat, or a total of 320 lbs. for each five-year period, the yield of oats in. 1920 
was 53.75 hu. on the limed half and 42.5 bu. on the unlimed half, indicating 
that the phosphate had partly made up for the lack of lime. Where the acid 
phosphate was reinforced with muriate of potash at the rate of 80 lbs. each on 
corn and oats and 100 lbs. on wheat, the 1920 yields were 68.44 bu. on the limed 
half and 44.22 on the unlimed half. Where 160 lbs. of nitrate of soda on each 
of the three grain crops was added to the above dressing the yield was 63.28 
and 57.5 bu. on the limed and unlimed sections, respectively. Liming apparently 
made the use of nitrogenous fertilizers unnecessary by encouraging a larger 
growth of clover. 

On.land receiving barnyard manure on corn and wheat at the rate of 8 tons' 
per acre.on each crop, the oats receiving no treatment, the yield of oats was 
56.56 bu. on the limed land and 54.06 on the unlimed land. 

: .Oats' variety test at Ohio State University, J. B. Park (Ohio Sta. Mo. Bui, 
6 (1921), No. S-4, pp. 63, 64).—The leading oat varieties at the University 
Farm' at'Columbus were Fulghum, Big Four, Ohio 6203, and Sixty-Day, with 
three-year average acre yields of 67.6, 85. 63.4, and 61.8 bu., respectively. 
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Investigations with seed potatoes [in Missouri] , X T. Rosa, jr. (Missouri 
Bta. Bui 179 (1921), p. 40).— Findings in seed-storage tests indicated that 
potatoes intended for spring planting can be kept over winter satisfactorily in 
cold storage at 32 to 40° F., and in cool outdoor cellars. 

Potato production in the South, W. Stuart (U. S. Dept. Agr., Farmers J 
Bui 1205 (1921), pp. 89, figs. 22).— In this publication, potato production is 
considered under three seasonal divisions: The early or truck crop; the late 
or main crop; and the fall crops, comprising the fall crop proper (late matur¬ 
ing varieties grown for table use), and the second crop (early varieties planted 
for the purpose of growing seed stock for the early crop of the coming year). 
The crop areas, soils, fertilizers, cultural and field practices, seed, prevention 
of diseases and insect pests, marketing, and storage are discussed separately 
for the three seasonal crop divisions. 

The leading varieties used for early-crop production include Irish Gobbler, 
Triumph, and Spaulding No. 4; for the late or main crop, Green Mountain, 
Gold Coin, Rural New Yorker No. 2, Carman No. 3, Sir Walter Raleigh, White 
Star, and Early Ohio; and for a fall crop, usually for table use, McCormick, 
White McCormick, Jersey Red, Green Mountain, Rural New Yorker No. 2, 
Russet Rural, White Star, and Peerless. 

Rooting steins in timothy, R. A. Oakley and M. W. Evans (Jour. Agr . 
Research IV . &], 21 (1921), No. 8 , pp. 178-178, pis . 2). —In investigations at 
the timothy breeding station, conducted cooperatively at Elyria, Ohio, by the 
U. S. Department of Agriculture and the Ohio Experiment Station, the authors 
found two quite distinct types of underground rooting stems in timothy. One 
type develops when the shoot producing the new plant is covered with soil early 
in its growth. Some of the unelongated internodes connecting the shoot with 
the parent plant lengthen, thereby pushing the shoot to the surface of the soil, 
and roots 1 grow from the nodes between the elongated intern odes. A second 
type of underground rooting stem is produced when timothy plants with grow¬ 
ing culms are covered with soil. Buds that sometimes form on the culms of 
these plants often develop into shoots and ultimately into independent plants, 
and the culms become underground rooting stems. 

Many of the, scattering timothy plants appearing in a field where a timothy 
sod has been plowed under are produced vegetatively from buried stubbles or 
culms. Rooting stems developing above ground in timothy are not common in 
this country. Regarding them as a varietal characteristic is considered’ a very 
doubtful practice, as apparently they are formed most commonly when weak 
or decumbent stems come in contact with the soil. • 

The terms, determinate and indeterminate rhizomes and stolons, are suggested 
to indicate the types of rooting stems found, especially in grasses. 

Yam culture in Porto Rico, C. F. Kinman (Porto Rico Sta. Bui. 27 (1921), 
pp. 22, pis, 6). —Field practices and cultural methods employed in growing the 
yam ( D-ioscorea spp.) in Porto Rico are described, and the results of fertilizer, 
cultural, and vine-pruning tests reported. Descriptions of the Guinea, Potato, 
Tongo, Purple Ceylon, D. saiiva, D. chondrocarpa , D. cayennemis, Agua, and 
Mapuey Morado varieties and cultural treatment applicable to each are in¬ 
cluded. 

Results of fertilizer tests indicated that no one element can be considered 
the limiting factor in production, and that complete mixtures should be used 
.where fertilizers are applied. The application of 10 tons of stable manure per 
acre produced an increase of nearly 10 per cent over untreated or' chemically 
fertilized plats, while the plat receiving 20 tons of manure returned less than 
the untreated check. 
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Yields from tlie plants pruned were considerably less than from those un¬ 
pruned, indicating that for best results the vines should not be pruned or 
Injured. Vines not provided with supports made very poor growth and low 
yields of roots. 

In size-of-seed, cultural, and spacing tests with the Potato variety, large 
seed roots gave heavier yields than small roots; the average weight per hill of 
the produce from small seed -was but 65 per cent of that from large seed; and 
roots produced from large seed roots w’ere considerably larger than those from 
small seed roots. The yield per hill from small tubers planted in ridges was 
noticeably heavier than from level plantings. Large roots yielded about the 
same per hill whether ridged or level. Results of spacing tests suggest 3 by 3 
ft. as the most economical planting distance. 

lam culture [in the Philippines], F. G. Galang (Philippine Bur . Apr . 
Cire. 115 (1920), pp. 9, pis. 3; also in Philippine Apr. Rev13 (1920), Vo. 1, 
pp. 63-72, pis. 3 ).—Information is given on the culture of yams in the Philip¬ 
pine Islands, together with results of variety tests, cost of production studies, 
and comparisons of poling methods. 

Seed testing [in Idaho] (Idaho Sta. Bui. 122 (1921), pp. 47-51 ).—A total of 
2,769 samples of field seeds w T ere tested for purity and 278 for germination 
during the period December 1, 1918, to December 1, 1920. Seed sold at auction 
sales is said to have frequently contained seeds of many of the most noxious 
weeds. 

HORTICULTURE. 

[Report on horticultural activities for 1920] (Idaho Sta, Bui. 122 (1921), 
pp. 39, 40, 41) >—a study of truck-crop seed production, satisfactory yields 
were obtained, as shown by a tabulated comparison of station and United 
States average yields. 

Pollination studies with the sweet cherry indicate that the Bing, Lambert, 
and Royal Ann varieties are not only self-sterile but also intersterile. Black 
Tartarian wuts found to be one of the best pollinizers. 

Some conclusions from an unpublished report on apple breeding are in¬ 
cluded. 

Report of the [division of horticulture], H. J. Eustace (Michigan Sta. 
Rpt. 1919, pp. 278-282). —Apple-dusting experiments at Morrice, Belding, Muir, 
and Grand Ledge (E. S. R., 39, p. 349) were continued in an effort to ascertain 
the value of dusts as compared with sprays. At Morrice dusting gave slightly 
better scab control on apples than spraying. At Muir dusting has been uniformly 
successful during the past three seasons, but some foliage injury resulted from 
the combination of lime sulphur and lead arsenate and severe injury from a 
combination of lime sulphur and calcium arsenate. At Belding the sprayed trees 
yielded 6 per cent more scabby fruits than dusted trees. At Grand Ledge calcium 
arsenate in combination with lime sulphur proved equally as efficient as lead 
arsenate and lime sulphur for control of the codling moth worm and other 
insects, hut in most of the tests the calcium arsenate caused more or less 
foliage injury. 

[Report on] horticulture (North Dakota Sta. Bui. 146 (1921), pp. 40, 41) •— 
Variety testing of fruits and vegetables was the principal feature of the 
horticultural activities for 1919. Of the vegetables, Blue Bantam pea, Crimson 
Giant radish, Golden Giant sweet corn, Copenhagen cabbage, and Earliest 
and Sweetest watermelon gave satisfactory results. Selection work with the 
Earliana : tomato was continued and seed of three selections" disseminated for 
trial. 
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In hardiness studies with fruits, the Hibernal apple was least injured 
during the winter of 1919-20, Three red raspberry varieties, the Sunbeam, 
Ohta, and Latham, survived the winter without protection. Of these, the 
Latham was by far the heaviest yielder. 

[Report of] the division of horticulture, 0. M. Morris ( Washington Sta. 
But 158 (1920), pp. 26, 27, 28-30).— Brief records are made of the progress of 
various projects (E. S. R., 43, p. 743). 

In Mendelian studies with small fruits, only a few successful crosses were 
obtained between the loganberry and the dewberry, indicating a condition of 
practical intersterility. In raspberry-loganberry crosses no viable seed was 
obtained. Black raspberries crossed readily with the red, producing a satis¬ 
factory amount of seed. Blackberry-raspberry crosses were unsuccessful. 

Orchard cover-crop investigations indicate that hairy vetch is one of 
the best legumes to use when first establishing the cover-crop system. After 
vetch has been grown for two or three years, the orchard may be planted to 
alfalfa. In renovation studies with old prune trees, it was found that such 
trees may be often stimulated into production of new and vigorous growth 
by heavy pruning, after the soil lias been improved in condition and fertility. 

Improved variety No. 9 of native chili, F. Garcia (New Mexico Sta. But 
124 (1921), pp. 16, figs. 7).-“In selection studies with chili ( Capsicum annuum ), 
one desirable strain known as No. 9 has been isolated. This strain is described 
as very vigorous, quite prolific, more resistant to chili wilt than the native 
chili, and as having less pungent fruits than most of the improved varieties. 

Cooperative tomato investigation, J. T. Rosa, jr. (Missouri Sta. But 179 
(1921), pp. 41-43, fig. 1). —Tomato investigations were continued (E. S. R., 43, 
p. 742). 4t In 10 series of cooperative tests in 1919, yields of tomatoes -were in¬ 
creased on the average 159.2 per cent by 8 tons of stable manure; 152.9 per cent 
by 250 lbs. of 4:8: 5 fertilizer; 152 per cent by 250 lbs. of 4:8: 0 fertilizer; and 
106 per cent by 250 lbs. of acid phosphate. The most economical gain for the 
cannery tomato crop was produced by acid phosphate. Another important re¬ 
sult demonstrated in the fertilizer tests was the increased earliness of the crop 
when commercial fertilizer was used. Plats receiving complete fertilizer came 
into heavy bearing three to four weeks before the unfertilized plats, and plats 
receiving acid phosphate were two to three weeks earlier than the unfertilized 
plats. 55 

.The fruit industry in California, R. Videla (La Industria Fruticola en 
California. Buenos Aires: Wiebeck , Turtl & Co., 1920, pp. 182+ [2], pis. 53, 
figs. 51 ). —A discussion of the California fruit-growing industry in all its 
phases—production, drying, preserving, shipping, marketing, etc, 

[Fomologicai investigations at the Edgeley Substation], O. A. Thompson 
(North Dakota Sta. Bui. 145 (1921), pp. 43 , 44 )•—Hardiness studies with apple, 
plum, cherry, currant, gooseberry, and strawberry varieties are reported. 

[Pomologicai investigations] (Wisconsin Sta. But 323 (1920), pp. 56, 59, 

■ JO.—Sterility investigations by R. H. Roberts in Door County showed that 
Richmond and Montmorency cherries were strongly self-fertile in 1920. ' Tests 
indicated that the Burbank plum is self-sterile. Wealthy and McIntosh apples 
proved to be self-sterile but highly interfertile. 

, , The Salome apple has shown merit as a commercial variety for southern, 
.©astern, and western bluff sections of Wisconsin. 

The relation of carbohydrates and nitrogen to the behavior of apple 
spurs, E. M. Harvey and A. E, Murneek (Oregon Sta. Bui. 176 (1921), pp. 47, 
figs. 12). —-This is a report, .in .the..form of two papers, covering two phases of 
a series, of fruit-spur studies being conducted', at the station on the relation 
of nutritional changes in fruit trees to behavior and, cultural practices. The 
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investigations are based upon the theory advanced by Kraus and Kraybill 
(E. S. R., 40, p. 40) that growth and reproduction depend to a considerable 
extent on the relative proportions of available carbohydrates and nitrogen. A 
careful review of the literature is presented. 

I. Effect of spur defoliation on the formation of fruit folds, E. M. Harvey 
(pp. 16-31).—This paper discusses the results of a study, the aim of which was 
to determine to what extent the leaves of the individual apple spur control its 
metabolism, as reflected in the relations of carbohydrates and nitrogen and the 
formation of fruit buds. Seven-year-old trees of the Wagener, Grimes, and 
Jonathan were the source of spurs used in the study. 

“A total of about 7,000 spurs were taken for analysis, and these were pro¬ 
cured from 10 trees of each variety, and proportioned among the varieties as 
follows: 1,500 Grimes, 2,500 Wagener, and 3,000 Jonathan. Each tree fur¬ 
nished 150 to 300 spurs, depending upon the variety. One-half of the total 
number of spurs were de-foliated and de-fruited, and the other half de-fruited 
as checks. The date of defoliation and delimiting was June 12-16, 1919. To 
avoid mechanical injury to the spur, the two operations were performed with 
scissors, the petioles and pedicels being cut at a little distance away from the 
spur. ... 

“Defoliation strongly hindered fruit-bud formation, as shown by the fact 
that Jonathan, Grimes, and Wagener spurs were able to produce only 38.7, 
54.6, and 5S.6 per cent, respectively, as many fruit buds as the untreated spurs. 
Defoliation tended to make the spurs, especially the Grimes, more vegetative, 
as evidenced by the frequent putting out of short growth and new leaves. 
Defoliation modified the chemical composition of spurs so that they contained, 
as compared with the checks: (1) More water and less soluble solids (?), in¬ 
soluble solids, and total solids; (2) more nitrate nitrogen, total soluble nitrogen, 
and insoluble nitrogen; (3) more reducing sugars, total sugars (?), and less of 
hydrolyzable polysaccharids and total carbohydrates; and (4) smaller values 
of the carbohydrate-nitrogen ratio. The carbohydrate-nitrogen ratio, if given 
a general interpretation, might be classified along with other important con¬ 
trolling factors of plant development, but a strict mathematical inerpretaiion Is 
not justified from the present study. 

. “The effects of defoliation on spurs suggest a high degree of * individuality/ 
or dependence of the spur on its own leaves for normal activity. In respect to 
the degree of ‘ individuality ’ shown, the three varieties assume the following 
decreasing order: Jonathan, Grimes, and Wagener. A general explanation for 
this relative behavior is suggested. It is pointed out that the idea of the 1 indi¬ 
viduality’ of spurs might possibly be overemphasized, since defoliated spurs 
were able to carry on about 50 per cent or more of their normal fruit-bud 
formation.” 

II. Effects of spur defoliation on the setting of fruit , A. E. Murneek (pp. 
32-43).—This paper presents a study, the object of which was to ascertain to 
what extent unfolding leaves of the individual apple spur influence the setting 
and development of fruit on the spur. A total of 9,600 spurs were used as ma- 
terial, an average of 320 spurs per tree from 10 trees each of Jonathan, Grimes, 
and'Wagener apple varieties. Five spur conditions were studied, complete de~ 
foliation, all but one leaf removed, all but two leaves removed, no leaves re-' 
moved, and no leaves removed but defiorated. 

A study of the, statistical and chemical data, presented in graphical' and' 
{ tabular form, emphasizes, the fact that the setting of fruit in the"apple is, deter¬ 
mined, in large measure, by, the amount of foliage on the spur. The percentage 
of fruit was directly in accordance with amount of defoliation; however, la 
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some instances fruit set on completely defoliated spurs, showing that despite 
the marked individuality of the spur it obtained food from the tree as a whole. 
Grimes spurs were able, under complete defoliation, to set more fruit than 
either Wagener or Jonathan. Defloration without defoliation uniformly in¬ 
creased the leaf area of the spur. ‘ , 

As a result of defoliation, the chemical composition of spurs was altered in 
the following ways; (1) Total solids decreased, though evidently not in exact 
proportion to the amount of treatment; (2) no apparent effect w T as noted in 
total amounts of soluble sugars, including both reducing sugars and sucrose; 
(3) hydrolyzable polysaccharids increased with reduction of leaf area; (4) total 
nitrogen decreased in proportion to defoliation, and a fair correlation was 
established between leaf area and total nitrogen. Defoliation caused a rather 
consistent increase in the carbohydrate-nitrogen ratio. The possible cause and 
value of this change in the ratio is discussed. 

Factors influencing fruit-bud development and fruit setting, E. J. Kbaus 
(Ohio State Sort, Soc . Ann, Rpt.' 53 (1920), pp. 32-39, jig . 1). —A paper dis¬ 
cussing the application of the author’s carbohydrate-nitrogen theory (E. S. R., 
40, p. 40) to actual orchard practices, pruning, cultivation, planting of cover 
crops, and fertilization. 

When is pruning profitable? E. J. Kraus (Ohio State Sort, Soc. Ann. Rpt, 
53 (1920), pp. 51-55) .—A paper discussing the principles off pruning, with 
emphasis on the bearing of the carbohydrate-nitrogen theory on the science of 
pruning. The necessity of adapting the style of pruning to the material at 
hand is pointed out, and suggestions are given for handling filler trees, perma¬ 
nent trees, and those needing renovation. A method of summer pruning is 
outlined which the author asserts has been successful in promoting earlier 
hearing. 

Off-year apple bearing, R. H. Roberts (Minn. Sort., 49 (1921), No. 4, pp. 
102-196,, figs. g).—A discussion of the factors influencing annual and biennial 
bearing in the apple, based on a previously noted bulletin by the same author 
(E. S. R., 44, p. 41). 

Ten-year yield record of apples, O. W. Ellenwoqd ( Ohio Sta. Mo. Bui., 
0 (1921), No. 3-4 , pp. 40-45, fig. 1).—A tabulation of phenological and yield 
data collected during the period 1010-1919 on 93 apple varieties fruiting in the 
station orchard. 

Apple-orchard fertilization, F. H. Ballou ( Ohio State Sort. Soc. Arm. Rpt. 
53 (1920), pp. 13-16). —A paper discussing the principles of orchard fertiliza¬ 
tion as applicable to the poor upland soils of southern Ohio, and presenting a 
summary of the results of the Ohio Experiment Station projects along these 
lines. A bulletin upon these by the author and Lewis has been previously noted 
(E. S. 43, p. 847.) 

[Memorial, to the Rome Beauty apple] ( Ohio State Sort Soc . Ann. Rpt. 
53 (1B2Q ), pp, , fig. 1). —An important feature of the summer meeting of 
the Ohio State Horticultural Society, held at Proetorville, Ohio, July 23, 1919, 
was the dedication of a memorial to the Rome Beauty apple. Information 
concerning the origin and early history of the variety Is presented. 

. Rush fruits, 1 J. Oskamp (Missou-ri Fruit Sta. Circ. 19 (1921), pp. 12, figs . 9). _ 

Practical information is given on the culture, pruning, propagation, diseases 
and insect pests, and varieties of raspberries, blackberries, gooseberries, and 
'"Currants. ■ 

■ ' Tli© cultivation of citrus fruits in Porto Rico, F, ■ S. Earle (Porto Rico 
Dept Agr. and Labor Sta, Circ. 28 (1920), pp. 8-20). —A circular of practical 
fafottnation for the citrus grower of Porto Rico, discussing'location, planting, 
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stocks, varieties, cultivation and management, diseases, insect pests, and 
marketing. 

Citrus culture in China, H. A. Lee (Calif. TJniv. Jour. Agr., 7 (1921), Xo. 5, 
pp. 8-6, figs. 3).—A popular article presenting the author’s observations on the 
citrus-growing industry in the Canton Delta of China, with special reference to 
varieties and cultural practices. 

Experiments on manuring of coconuts at Long Island and general 
observations on manuring in Seychelles, P. R. Dupont (Seychelles Ann. 
Bpt . Agr. and Crown Lands, 1919, pp. 5, 6). —A tabulation of three years’ yield 
records from plats receiving various manurial treatments indicates the value 
of potash in increasing the yield of coconuts. 

The culture of medicinal plants, H. Zoenig (Der Anbau von Arzneipfianzen. 
Munich: Franz Josef Toiler, 1920, pp. 112). —A general discussion of the 
medicinal plant industry of Germany with special reference to cultivated spe¬ 
cies, and including a list of wild medicinal herbs and a harvest calendar. The 
status of medicinal plant culture in many nations is reviewed, and it is pointed 
out that Germany has in the past produced but a small part of her require¬ 
ments. The need of remedying this situation is emphasized. Cultural require¬ 
ments, selection of species, curing, possible occupation for wounded men, and 
returns are discussed, and cultural and descriptive notes for 52 species included. 
Numerous references to the literature are cited. 

Nantucket wild Rowers, A. G. Albertson (New York and London: G. P. 
Putnam's Sons, 1921, pp. XLV+442, pis. 8 , figs. 100). —A small illustrated 
manual of the wild flora of Nantucket, systematically arranged by botanical 
families and species. A key showing the main characteristics of the families 
is included. 

FORESTRY. 

[Reports of the] division of lands and forests (N. F. State Conserv. Comn. 
Ann. Rpts., 9 (1919), pp. 85-174, figs. 41; 10 (1920), pp. 127-199, figs. S3).— 
Reports for the calendar years 1919 and 1920 relative to the activities of the 
New York State division of lands and forests are given, including information 
relative to the forest preserve and its development from a recreational view¬ 
point, forest fire protection, reforestation, forest nurseries, control of white 
pine blister rust. State-wide forestry activities, fire losses, additions to the 
forest area, and the sale of forest products. 

Reports of the Minister of Lands, Forests, and Mines of the Province of 
Ontario for the [three] years ending October 31, 1919, G. H. .Ferguson (Min. 
Lands, Forests, and Mines, Otitario Rpts., 1917, pp. XV4~lo8, figs. 28; 1918 , pp. 
[41+166, figs. 87; 1919, pp. 228 , figs. 39). —Brief accounts are given of the activi¬ 
ties of the Forestry Branch for the three years ended October 31, 1919, includ¬ 
ing forest protection, reforestation, and forest pathology. The report for 1919 
contains a preliminary account of a survey of timber tree diseases of Ontario, 
especially those occurring in the Timagami Forest Reserve* Besides discovering 
many diseases not known to occur in Ontario, two new forms were'found. 

Annual progress report on forest administration lit the Province of' 
Bihar and Orissa for the year 1919-20, D. O. Witt { Bihar and Orissa For¬ 
est Admin., Ann. Rpt., 1919-20, pp. J/-4-[62]).—The usual annual administrative 
report (E. S. R., 44, p. 641). 

Forest firewardens’ manual (Trenton, X. J.: Dept. Conserv. md Develop¬ 
ment, 1920, pp. 40).— A small handbook of forest fire regulations and laws pre¬ 
pared for the use. of fire wardens of New Jersey and other interested parties. ■ : 

Forest investigations, O. A. Thompson (Xoidh Dakota Sta . Bui. 145' (1921), 
pp. 39-48). —A test of forest, shade, and ornamental trees and shrubs at the 
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Bdgeley Substation is reported, and notes are given of those species which have 
proved satisfactory. Instructions are presented for the establishment of wind¬ 
breaks with attention to selection of plant materials, planting, and care of 
the young trees. A comparative study of northern v. southern grown nursery 
stock strongly indicated the superior value of the former. 

Forest planting in Ohio, E. Secbest ( Ohio St a. Mo. Bui., 6 (1921), Wo 3-4, 
pp, 51-58). —A brief article emphasizing the advisability of utilizing the idle and 
waste lands of Ohio for forestry purposes. The author points out the necessity 
of selecting species suited to conditions and not simply using personal prefer¬ 
ences. Mixed plantings are discussed but, as a general practice, it is advised 
to plant trees of a single species. The more important hardwood, post¬ 
timber, and coniferous species are described, and their special soil require¬ 
ments noted. Mention is made of several undesirable species. 

West Virginia trees, A. B. Brooks (West Virginia Sta. Bui 175 (1920), pp. 
2-42, figs. 116). —A manual of the trees of West Virginia,, in which 101 native 
species are described and their leaves and fruits accurately delineated. A key 
to the genera, based on leaves and fruit, is presented. Drawings of 14 im¬ 
portant introduced species are included, together with a list of native shrubs 
and shrubby vines. 

Diameter growth in box elder and blue spruce, C. F. Korstian (Boh Gaz. 
71 (1921), Wo. 6, pp. 454-461 , figs. 3 ).—A report of a study of the date and rate 
of increase in the trunk diameter of the box elder and blue spruce, conducted 
in Utah in 1920 with the aid of the MacDougal dendrograph. Diagrams are 
shown illustrating graphically the daily change in diameter of the trunks of 
both species. 

44 No direct correlation between the march of diameter growth and current 
temperatures was found. A careful study of the graphs leads to the inference 
that the growth response lags behind the temperature, a marked drop in the 
temperature causing a decrease in or even a cessation of growth. . . . The 
most interesting fundamental principle of growth exhibited by the records 
obtained from the box elder and the blue spruce trees is that growth evidently 
does not begin in deciduous hardwood trees and in evergreen conifers at the 
same time. ... It can be seen, therefore, that a determination of the 
beginning and ending of the period of actual growth will suggest the time 
during which peeling can be accomplished most easily.’’ 

The walnut, F. Lesourd { Le Woyer. Paris: Libr. Agr. Maison Rustiqile , 1920, 
pp. 136, figs. 52). —A small manual on the Persian walnut (Juglans regia), with 
attention to its botany, varieties, cultural operations, haiwesting and handling 
the nuts and various by-products, insect and fungus pests, etc. 

DISEASES OF PLANTS, 

Colorado plant diseases, J. G. Leach ( Colorado St a. Bui. 259 (1921), pp. 96, 
pis. 3, figs. 76). —This is a popular description of the nature of plant diseases and 
the agencies which produce them, and accounts are given of a number of the 
specific diseases.'occurring' on Colorado crop plants. 1 In addition, the general 
principles of plant-disease control and formulae for the preparation and appli- 
. cation 1 of standard fungicides for seed treatment are described. 

'Plant pathology ( Idaho Sta. Bui. 122 (1921), pp. 41-7/4).—Brief reports are 
given of investigations on the relation of soil-moisture content to bunt infection 
in wheat, calico and russet dwarf disease of potatoes, seed treatment for the 
control'of Bhizoctonia, western yellow tomato blight, and oat smut control. 
Experiments on bunt infection in wheat showed that the higher the percentage 
of moisture in the soil, the greater will be the development of smut in the result- 
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ing crop. The effect of soil temperatures is also being investigated, and it has 
been found possible to secure'some infection at a temperature of 27° C. (80.6° 
F.), which is higher than the maximum previously reported for the germination 
of the spores, of this organism. 

Some preliminary work on the calico and russet dwarf of potatoes was carried 
on in 1919 and 1920, and both diseases were found quite prevalent in the 
southern part of the State. Both diseases have been found to be transmitted 
by means of the seed tubers. Preliminary trials in the greenhouse are believed 
to indicate that the diseased tops of plants infected with russet dwarf do not 
carry the disease to succeeding crops. The symptoms of russet dwarf are con¬ 
sidered to indicate that the disease may foe a bacterial infection. 

Tests were made of fungicides as a treatment of seed potatoes for the con¬ 
trol of Rhizoetonia, mercuric cblorid and hot formaldehyde being tested. 
Neither of the treatments as applied proved to be of special value for the control 
of the disease, and the yield was considerably reduced where hot formaldehyde 
was employed. Mercuric cyanid was tested in comparison with mercuric 
eWorld, but the results were not satisfactory. 

In studies, of the western yellow tomato blight a species of Fusarium was 
constantly isolated from the roots of diseased plants,' and it has been shown that 
experiments with this organism may cause a serious damping-off of seedlings 
in the greenhouse, and also cause serious injury to the root systems of mature 
plants. Several varieties of tomatoes, which were selected for resistance to 
the eastern type of Fusarium wilt, w’ere grown to determine their resistance to 
the western disease, but none were as resistant as the varieties commonly 
grown in the locality. 

For the control of oat smut, the use of 10 parts of water to 1 part of formalde¬ 
hyde is recommended, perfect control having been secured by this modified 
method of treatment 

[Investigations on plant diseases], G. H. Cooks (Michigan- Sta. Rpt. 191$, 
pp. 259-264) .—-The author gives a preliminary report on a study of means for 
the identification and classification of some of the fungi imperfect!. About 
50 cultures of organisms of the Sphaeropsidales have been maintained in 
cultures, and certain peculiarities of growth have been noted which it is 
thought will be of value in their diagnosis. He is also testing some of them 
by means of biological preparations . injected into experimental animals. It 
has already been found that guinea pigs sensitized with Fusarium- conglutmaus 
will not respond to F. congluiinam caUistephi. 

Further work with the treatment of potato tubers for the control of scab, 
Mack scurf, blackleg, etc., has confirmed, the previous conclusions (E. S. R., 
41, p, 654) that the time for soaking the tubers in formalin or corrosive 
sublimate solutions may be very materially reduced. Experiments are briefly 
reported on the use of mercuric cyanid 1:1000 as a substitute for corrosive- 
sublimate. The solution proved efficient for the treatment of tubers and has 
the decided advantage of being quite soluble and not corrosive, to metals. 

An account is given of work on the disease of celery to which the name 
celery stunt is applied. This disease is quite prevalent, occurring in every 
muck area of the State. The variety Golden Self-blanching is chiefly affected, 
and it is believed that this plant will soon become exceedingly .scarce on the 
market. The cause of the disease does not appear to have , been deter¬ 
mined. Some additional studies have been made of the root rot of. celery 
due to Pfoofm apiicola, the causal organism having been grown in pure cul¬ 
ture,, its physiological relations determined, and, the details,,of methods; of 
infection, ascertained.' Three strains of the organism have been recognized 
'which differ' greatly in virulence. 
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Some additional information is given regarding the use of formaldehyde for 
the treatment of grain for the prevention of disease. It has been found that 
formaldehyde as applied to grain by the wet method polymerizes readily, and 
that it has a remarkable affinity for water and can not be driven out of 
water by boiling. 

Some investigations on bean mosaic have confirmed the statements that the 
disease is carried by the seed. Observations made by the author showed that 
the most pronounced mottling occurred on the new leaves and on the parts 
of the leaf nearest the veins, indicating possibly that the virus of disease 
is transferred through the vascular system. Attention is called to the fact 
that the variety of bean Robust developed at the station is quite resistant to 
mosaic. 

[Report of the] department of botany and plant pathology (North Dakota 
Bta, Bui . 146 ( 1921 ), pp. 34, 35, 37, 88 ).—It is reported that a number of differ¬ 
ent strains of Fusaria causing wheat scab have been obtained and that studies 
on the determination of the biologic specialization of the organisms are in 
progress. Histological studies have shown that the wheat scab fungus pene¬ 
trates the endosperms as well as the embryo of the wheat seed. All the 
common varieties of wheat tested seemed to be attacked by wheat scab 
organisms, although some varieties showed greater resistance to wheat scab 
than others. Observations on Helminthosporium showed that the disease 
varies in intensity on different varieties of wheat, and that blade infections 
are less severe on wheat than on barley. 

Some work on disease control was reported, and for wheat scab the neces¬ 
sity of rotation and the careful selection of corn for planting purposes is 
pointed out Particular attention should be paid to corn as this plant is 
thought to be subject to attack by the wheat Fusarium. Notes are given on 
diseases of potatoes, particularly Pvhizoctonia scab and Fusarium wilt, with 
suggestions for their control. 

Division of plant pathology, F. I). Heald (Washington Bta. But 158 (1920), 
pp. 30-32 ).—The author reports a continuation of studies on the relation of spore 
load of individual wheat grains to the percentage of smut in the subsequent 
crop. Varying quantities of smut were applied to grains up to 12,000 spores 
per grain, but the maximum percentage of smut observed was 5.49, while a 
considerable number of plantings remained entirely free from the disease. 

Considerable difference in susceptibility of varieties w r as observed. Mar¬ 
quis, which carried as high as 842 spores per grain, produced only a single 
sample of smut, while other varieties showed a higher percentage of smut, 
indicating greater need of seed treatment Final tests of 116 varieties of winter 
wheat for comparative resistance to smut were made and none were found to 
be entirely smut free, but the strains of Turkey Red continued to show the 
least smut. 

Weekly plantings of heavily smutted seed from August 1 to November 21 
showed a maximum occurrence of smut when sown on October 3. Clean treated 
seed on summer fallow planted at weekly intervals for the same period showed 
no smut until the plantings of September 12, when 4.5 per cent was observed, 
increasing to a maximum of 20.64 per cent on September 26. Plantings from 
October 24 to November 21 were entirely without smut. 

A brief report is made on seed treatments for the prevention of smut, copper 
sulphate and copper sulphate salt formulas giving clean crops. Low concen¬ 
trations of formaldehyde produced crops entirely free from smut. In treating 
seed with formaldehyde the author found that seed injury varied with different 
lots of seeds, showing the importance of preliminary tests of germination, and 
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that formaldehyde injury could be greatly reduced by the limewater bath 
following treatment. 

A plant disease survey is reported upon and a number of diseases added 
to the list already known to occur in Washington. Some special investigations 
were carried on with two of the new troubles, skin spot of the potato, clue to 
Oospora piistulans , and the moldy core of Stayman Winesap apples. A number 
of different fungi were found in the core cavities, but only two species, Penieil- 
iium and Alternaria, were proved capable of causing a rot which advances 
outwardly into the pulp. 

[Investigations in plant pathology] (Wisconsin Sta. Bui. 323 (1920 ), pp. 
59-73, figs. 7).—The investigations of tobacco diseases have been continued by 
J. Johnson. It is reported that the wilt disease of tobacco, first observed in 
Maryland (E. S. R., 42, p. 247), is known to occur in Wisconsin, but that 
varieties differ markedly in their resistance to the disease, the Wisconsin types 
being about 99 per cent resistant as compared with 32 per cent resistance for 
White Burley. The brown root rot of tobacco is being studied, but the author 
■was unable to discover any causal organism, although from the appearance of 
the disease it is evidently due to a parasite. The name brown rot Is given this 
disease because the decayed roots are distinctly brown as contrasted with the 
black root rot due to Thielavia baswola. Various legume plants, potatoes, 
tomatoes, etc., are attacked by this disease, but they are less susceptible than 
tobacco. So far no resistant varieties of plants have been found, although there 
is some indication of a less degree of susceptibility on the part of some varieties. 

Continued observations are being made at the station on cabbage yellows, 
and L. B. Jones and assistants have found that the yellows fungus does not 
develop in cabbage when the soil temperatures are below 61° or above 93° F. 
The best temperature for the development of the fungus was found to range 
from 77° to 84° F., which is somewhat above the optimum temperature for the 
growth of the plant. It has been found that the strains of cabbage resistant 
to the yellows may in the early stages prove susceptible to the attack of the 
fungus, but with increasing age the resistant character is intensified. The 
relation of the development of yellows in cabbage seedlings to variations In 
soil moisture has been studied, and it was found that the degree of moisture 
most favorable to the development of the host plant was also most favorable 
for the growth of the fungus. According to the report, a standard winter 
variety and two kraut varieties of cabbage developed by the station are now in 
commercial use. Attention is called to black rot of cabbage, which is some¬ 
times mistaken. for cabbage yellows. This disease is said to be commonly 
carried by seed and first shows as blackened threads on the seed leaves in 
the seed bed. Hot weather holds the disease in check, but it may become 
destructive early in the fall. The disease is caused by bacteria occurring on 
infected seed, and it is recommended that all seed be treated with a solution 
of corrosive sublimate, 1:1,000, before planting, and after treating with the 
fungicide from 20 to 30 minutes that it be dried and planted at once. 

Further investigations by G. W. Keitt have shown the perfect control of the 
cherry leaf spot by spraying with Bordeaux mixture and lime sulphur imme¬ 
diately after the petals fall, the application to be repeated after : an interval of 
two weeks. Bordeaux mixture gives a somewhat better control than lime 
sulphur, but it causes some leaf injury and defoliation. For the control of 
apple scab, experiments, are in progress which indicate that leaves 'vary greatly 
in their susceptibility to the attack of the fungus at different stages ■ in their 
development' The foliage of different varieties' also shorn's &, difference In'"re¬ 
sponse to the attacks of the fungus. Spraying 'experiments have shown in 
general' that lime sulphur gives satisfactory results, while Bordeaux mixture 
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causes a heavy russeting of varieties that are most susceptible to this type of 
injury. 

A bacterial spot of Lima beans was observed by W. B. Tisdale, near Racine, 
in 1917, and later the same disease was found at Madison. The disease spreads 
to the upper leaves throughout the season and by the latter part of August the 
plants are said to be so badly infected that many of the blossoms and young 
buds are shed. The disease reappeared in 1919 and 1920, and a study of the 
disease under greenhouse and field conditions is in progress. 

The bacterial blackleg of potato, long known in Germany, was observed in 
Wisconsin in fields of Early Ohio potatoes, J. Monteith reporting as high as 26 
per cent of the plants showing presence of the disease. 

I. 0. Walker is continuing his studies on onion diseases and has found that 
reel and yellow onions are highly resistant to onion smudge, while white varie¬ 
ties are very susceptible. Extracts from colored onions are found to be very 
toxic to the spores of the parasite which causes the disease, while those from 
white onion are not, and efforts are being made to isolate the compound which 
is responsible for this resistance. 

The effect of dry heat upon seed germination and disease control has been 
further tested by J. G. Dickson, and barley was found to withstand heating 
for longer periods than wheat without injury to germination or reduction of 
vigor. Wheat germinates after long periods of heating, but yields are said to be 
greatly reduced. It is reported that a three-hour treatment of 100° 0. con¬ 
trolled wheat scab and seedling blight and greatly reduced the smuts of these 
crops. Tins period of exposure, however, proved too short to kill the fungus of 
the organism of barley stripe within the seed. Soaking the seed in formalde¬ 
hyde, followed by the dry-heat treatment, is believed to promise success in 
controlling the stripe disease. 

An account is given of the wheat scab, blight of wheat seedlings, and root rot 
of com, all of which are due to attacks by the same organism. For the control 
of this disease Dickson recommends planting wheat as early in the spring as 
possible or as late in the fall as is safe, both plantings apparently controlling 
the seedling blight. On the other hand, corn should not be planted until the 
last safe date, or until the soil has become considerably warmed. 

Some further studies on the cucumber mosaic by S. P. Doolittle have demon¬ 
strated that the wild milkweed (Asclepias syriaca) is a host for this disease, 
and that it may be transferred from one plant to another by aphids as well as 
by the striped cucumber beetle. 

A study of certain fnsarial diseases of plants, E. F. Hopkins (Missouri 
Sta. But 179 (1921), p. 21 ).—The author briefly reports investigations on corn 
root rot and wheat scab. The experimental results obtained are said to indi¬ 
cate that com seed from an apparently healthy ear may harbor fungus mycelium 
near the tip of the grain in the darkened layer covering the scutellum. Six 
different organisms are said to have been associated with these infected areas, 
and some of them were found capable of invading the tissue of living, healthy 
com roots under laboratory conditions. 

The work on wheat scab has included a survey of the State to determine the 
distribution and amount of damage done. Isolations of the fungus from speci¬ 
mens of scabby wheat received from different parts of the State showed that 75 
per cent were pure cultures from a Fusarium of the Giberella type, and over 
half of them produced peritheeia of G. saubinettii in culture. 

Seed-coat injury and viability of seeds of wheat and barley as factors in 
susceptibility to molds and fungicides, A. M. Hubd (Jour. Agr. Research £17. 
$*]» (1921), No 2, pp. 99-122, pis. 11 ).—The author gives the results of a co¬ 

operative study between the California Experiment Station and the Bureau of 
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Plant Industry of the XL S. Department of* Agriculture, in which some of 
the factors, especially the physical condition of the seed coats, which enable 
saprophytes to attack seed, and the relation of mechanical injuries sustained by 
the seed coat, and treatment of injury are investigated. The fungi used for ex¬ 
perimental infections were Penicilliunv sp„ and Rhizopm nigricans. 

The author found that unbroken seed coats ordinarily afford absolute protec¬ 
tion against attack by the above-mentioned molds. Infections of such seeds may 
be obtained, however, by retarding germination of the seed by means of low- 
temperatures. Breaks in the seed coat determine the ability of saprophytic 
fungi to invade seeds, either in the soil, in storage, or in blotter germinations. 
If the injury to the seed coat was over the endosperm, 100 per cent fatal infec¬ 
tions resulted when spores were present, but if the injury was over the embryo, 
the seed remained practically immune to attack. Death or injury to seed re¬ 
sulting from seed treatment, or other cause, was found to render previously 
immune seeds susceptible to fungus invasion. 

The effect of copper sulphate on wheat and barley, particularly with reference 
to the condition of the seed coats, was investigated, and where breaks in the 
testa over the endosperm of wheat were observed, no injury followed short ex¬ 
posure to copper sulphate. Similar breaks over the embryo, however, resulted 
in its death after exposures of only 3 to 5 minutes. When seed coats were badly 
injured, liming did not prevent extreme injury. Stunted roots, rather than in¬ 
jured plumules, are said to be characteristic of copper sulphate injury, because 
machine thrashing usually breaks the seed coat over the radicle. The amount 
of damage that will be done to seed wheat by the copper sulphate treatment can 
be predicted by an examination of the physical condition of the seed., Perfect 
seed coats were also found an absolute protection against short exposures to 
strong formaldehyde solutions and a partial protection against post-treatment 
injury after disinfection with formadehyde. 

The inheritance of rust resistance in a family derived from a cross be¬ 
tween durum and common wheat, L. R. Waldbqn ■ (North Dakota St a. Bui. 
14 7 (1921), pp. $-24, figs. 2 ).—This bulletin deals with the genetics of resistance 
and susceptibility of stem rust in a series of plants which arose from a cross 
between Kubanka, an amber durum, and Power Fife, a hard red spring wheat 
The cross was made in 1908, and a number of types were selected and studied 
in 1916. 

The plants were separated into two groups, resistant and nonresistant Eight 
plants selected from the more heavily rusted group proved to be heterozygous 
in later generations, and families were isolated which bred true to resistance 
and susceptibility. The plants heterozygous to rust resistance were found in¬ 
termediate in their behavior toward susceptibility and resistance, and the 
author considers that more than one factor is responsible for resistance to rust 
Linkage was found to occur between the characters defining durum wheat and 
resistance to stem rust, and a similar condition' is considered to exist in regard 
to common wheat and susceptibility to stem rust. It is suggested' that a simul¬ 
taneous crossing over may explain a common wheat type heterozygous to resist¬ 
ance to stem rust and conditioned by at least two factors. 

Mag smut of wheat and its control, W. H. Tisdaee and M, A. (Iwwmms 
(U. 8. Dept Apr., Farmers 5 But 1213 (1921), pp. 6, figs . 2). —This disease, which 
was first observed in the United States in. the vicinity of Granite City, UL, in 
1919, has spread somewhat, and in 1920' flag smut was found in the same region 
in 111 fields, comprising 2,500 acres. This disease has long been known in the' 
wheat-growing sections of Australia, also in Japan, India, and South Africa. 
It is characterized by black stripes which run lengthwise in the leaf blades, 
and sheaths. The stems are also affected to some extent, and .infected plants 
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are more or less dwarfed and rarely head out or produce seed. Flag smut 
Is said to spread in two ways, by spores clinging to the seed and by means of 
spores in the soil. It is not known, however, how long the spores may retain 
their vitality in the soil. 

In cooperation between the TJ. S. Department of Agriculture and the Illinois 
State Department of Agriculture, steps have been taken to prevent the spread 
of flag smut beyond the quarantined area in Madison, Ill., and to eradicate 
it if possible. The measures adopted include the treatment of all grain with 
formaldehyde as it comes from the separator, burning all straw, sowing no 
wheat on infested land, obtaining seed from localities known to be free from 
flag smut, and the treatment of all seed to be sown with copper sulphate. 
Marked differences have been observed in the susceptibility to this disease of 
several varieties. 

Bacterial leaf-spot disease of celery, I. C. Jagges (Jour. Agr. Research 
IU. $.], 21 (1921), A T o. 3, pp. 185-188, pis. £).—•In a previous publication (E. S. K., 
83, p. 245) the author briefly described a disease of celery, due to an undeter¬ 
mined species of bacteria. In the present paper, which is a contribution from 
the Bureau of Plant Industry, TJ. S. Department of Agriculture, a more ex¬ 
tended account is given of this disease, which is said to be due to Pseudo¬ 
monas apii , n. sp., a technical description of which is given. As the result of 
spraying experiments carried on in a number of localities, it is claimed that 
the disease may be satisfactorily controlled by spraying with Bordeaux mix¬ 
ture, but not by the use of lime-sulphur solution. 

Cotton diseases and their control, W. W. Gilbert ( TJ. 8. Dept. Agr., Farm¬ 
ers' 1 Bui 1187 (1921), pp. 32, figs. 18).— Popular descriptions are given of wilt, 
root-knot, anthracnose, bacterial blight, shedding of bolls, rust, sore-shin, and 
Texas root-rot of cotton, and suggestions given for their control. In addition, a 
brief description is given of a number of minor diseases of the cotton plant. 

Cotton root rot in the San Antonio rotations, C. S. Scofield (Jour. Agr. 
Research [U. $.], 21 (1921), Ro S, pp. 117-125). —In a contribution from the 
Bureau of Plant Industry, U. S. Department of Agriculture, the author discusses 
the crop rotation experiments carried on at San Antonio, Tex., in relation to 
the occurrence of cotton root rot in certain plats. Observations have been made 
since 1912 on the occurrence of the disease, and from a study of the history 
of the plats the author comes to the conclusion that the control of root rot 
can not be brought about by any ordinary system of crop rotation or by tillage 
methods. 

The lettuce drop due to Sclerotinia minor, W. S. Beach (Pennsylvania 8ta. 
Bui, 165 (1921), pp. 27. figs. 6). —A general account is given of drop disease of 
lettuce due to 8. minor, a technical description of which has been previously 
noted (E. S. B., 44, p, 643). 

This disease has been under observation by the author since 1918, when it 
was first noticed in Philadelphia County, Pa., where it was attacking lettuce 
grown in open fields. It has also been observed on lettuce grown in cold frames, 
but In this case the fungus appeared less aggressive than Botrytis sp. or 8. lib - 
ertmna. The author claims that, though limited in distribution, 8. minor may 
surpass either N. libertiana or Botrytis sp. as a destroyer of lettuce. 8. minor 
also attacks celery to a small extent, but is poorly adapted to vegetables In 
winter storage. When the different types of lettuce drop are compared, the 
author claims that 8. minor can occur under drier or more unfavorable condi¬ 
tions and thus It appears more regularly, but that its rate of dissemination 
is slower, its seasonal prevalence different, and its distribution more local than 
in the case of 8. libertiana. Under open field conditions, rotation of crops, de- 
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strnction of old plants, rubbish, etc., roguing, and soil disinfection are recom¬ 
mended. 

Cultural and morphological studies of 8. minor are given in some detail. 

Pink root disease of onions and its control in Texas, J. J. Taubenhats 
and P. W. Mally (Texas 8ta. Bui. 273 (1921), pp. 3-^2, figs. 3). —A detailed re¬ 
port is given of investigations on the pink root disease of onions and its con¬ 
trol, preliminary accounts and the cause of the disease, which is clue to Fu- 
sariuni malli, having been previously noted (E. S. R., ST, p. 841; 40, p. 643). 
The rotation of crops has been found beneficial in reducing the amount of pink 
root, although it will not altogether eliminate the fungus from the soil. All 
onionlike plants should be excluded from rotations, and at least a three or 
four-year rotation is recommended. 

StraigMhead of rice and its control, W. H. Tisdale and J. M, Jenkins (U. 
8* Dept . Agr ., Farmers' Bui . 1212 (1921), pp. 16, figs . 7).—A description is given 
of straighthead of rice, which is said to be one of the most destructive diseases 
of rice in the southern part of the United States. The investigations, which 
were in cooperation with the Louisiana Stations, show that straighthead is 
caused by certain unfavorable soil conditions and is most prevalent on virgin 
soil, especially on land in which nonirrigated crops have been grown for a num¬ 
ber of years preceding the rice crop. All parts of the plant are affected, in¬ 
cluding the root system. The leaves are said to be darker green and somewhat 
stiffen than normal leaves. One or both glumes in a Sower may be absent and 
the flower remain sterile. In severe cases the plants fail to head. 

Straighthead can be prevented by the proper aeration of soils which are in 
a condition to reduce the disease. The authors recommend for the prevention 
of this trouble irrigation of the rice about 10 days after the plants emerge. 
If symptoms of the disease appear the land should be drained six weeks after 
irrigation and allowed to dry for two or three weeks. When the plants begin 
to turn yellow and show signs of wilting, water should again be applied and 
retained for the remainder of the season. 

Sugar-cane diseases, C. W. Edgerton and C. G. Moreland (Louisiana Stas. 
Rpt 1920, pp. 16, 17). —Notes are given on sugar-cane diseases observed by the 
authors during the year, and attention is called to the fact that the mosaic dis¬ 
ease spread very rapidly during 1920. There is said to be now a very heavy 
infection all along the river plantations, the disease is present to a considerable 
extent along Bayou Lafourche, and it is also appearing in. isolated places in 
the western part of the sugar belt of the.State. Recent observations are said 
to bear out those of previous years that the L-511 seedling is' the most resistant 
to mosaic disease of any of the important varieties of the State. Experiments 
show that the B-95 cane is extremely susceptible to the mosaic disease. 

A dangerous tobacco disease appears in the United States, E. F. Smith 
and R. E. B. McKenxey (V. 8. Dept . Agr., Dept Circ . 174 (1921), pp. 6). —In 
response to an urgent request of Florida tobacco growers, an investigation 
was made the latter part of March, 1921, of seed beds near Quincy, Fla. These 
beds were found badly infected with a mildew that is different from any to¬ 
bacco disease previously observed in the United States. Further investigation 
showed that the disease was present not only in Florida but had spread to 
Decatur County, Ga., and by April 14 it was considered probable that all the 
seed beds in Gadsden County, Fla., and Decatur County, Ga.., were more or less 
infected. 

The disease is said to be apparently due to Penmospora hyoscgami, originally 
described from-the black nightshade in Europe. The same'fungus has been 
reported in tobacco, seed beds in Australia and in South Africa, and as occurring' 
in the wild tobacco plants in southern California. Preliminary to other 
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investigations the authors recommend for the control of this disease the use of 
sterilised soil in seed beds, seed of undoubted purity, and hygienic measures in 
the care of seedlings. It is also believed that plants from infected beds should 
not be set in the field. Attention is called to this disease so that tobacco 
planters throughout other regions of the United States may be on their guard 
against its introduction. 

Suggestions to growers for treatment of tobacco blue-mold disease in 
the Georgia-Florida district, E. F. Smith and R. E. B. McKenney ( U. 8. Dept . 
Agr., Dept . Circ. 176 {1921), pp. 4).—In view of the possible seriousness of the 
downy mildew on tobacco, reported above, the authors suggest seed bed and 
field treatments that are believed will be advantageous in holding the disease 
in cheek or in eradicating it 

Bacterial spot of tomato, M. W. Gardner and J. B. Kendrick {Jour. Agr. Re¬ 
search [T. £.], 21 (1921), No. 2, pp. 123-136, pis. 6).— In a contribution from the 
Indiana Experiment Station, the authors give an account of the symptoms of 
a bacterial spot of tomato, and the isolation, pathogenicity, cultural characters, 
overwintering, and dissemination of the causal bacterium. 

Bacterial spot of tomato is said to be a typical spot disease of the fruits, 
stems, and foliage, and practically all varieties of tomatoes have been found 
susceptible. Peppers and potatoes are also susceptible to some degree. The 
worst damage is due to the fruit lesions, although the disease is somewhat 
destructive among seedlings and occasionally as a foliage trouble in the field. 
The organism has been isolated and designated as a new species named 
Bacterium exitiosum. Foliage infection by atomizer inoculation is said to be 
readily obtained. Fruit infection occurs only through punctured wounds. 
Inoculation of mature fruit is usually unsuccessful, and this is attributed to 
the fact that the mature fruits have a higher hydrogen-ion concentration than 
the immature fruits or foliage. The organism is said to overwinter on the 
surface of tomato seed, and the disease may also be disseminated with diseased 
transplants. As a control measure disinfection of tomato seed in mercuric 
chloric! (1:3,000) for five minutes, to be followed by thorough washing, is 
recommended. 

Tomato bacterial spot and seed disinf ection, M. W. Gardner and .1. B. Ken¬ 
drick ( Indiana 8 to . Bui. 251 {1921), pp. 15, figs. 10). —This is a nontechnical bul¬ 
letin describing results of investigations noted above. 

Botrytis rot and wilt of tomato, R. C. Thomas {Ohio Sta. Mo. Bui. 6 (1921), 
No. 8-4, PP * 59-62, figs. 3), —A popular account is given of the occurrence of a 
blossom-end rot of tomatoes under greenhouse conditions, which is also charac¬ 
terized by a wilt of the plants due to a girdling of the stems by the organism. 

Infected tomatoes are said to have shown water-soaked spots which became 
slightly sunken and spread rapidly. Later the decaying portions turned ashy 
gray and finally brown In color. After the invasion of the stem end of the fruit 
had become general the larger fruits became detached, but frequently before 
this occurred the fungus had spread through the fruit spur and the main stalk 
girdling it, resulting in a rapid wilt of the distal portion of the plant. Inocu¬ 
lation experiments with water-spore suspension of the fungus failed to produce 
disease, but when pieces of diseased plant tissue were placed in contact with 
the stalks of healthy plants infection occurred after five days in a moist atmos¬ 
phere. The results obtained are believed to indicate that infection develops 
only after the Botrytis fungus has survived for any time as a saprophyte. 
For the control of this disease the author suggests the avoidance of excessive 
watering and the giving of sufficient ventilation to lower the atmospheric 
moisture content. 
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Collar rot of tomato, F. J. Pritchard and W. S. Porte (lour. Agr. Research 
[F. &.], 21 (1921), Ao .3, pp. 179-184, pis. 5 ).—The results are given of investi¬ 
gations carried on in the Bureau of Plant Industry, IT. S. Department of Agri¬ 
culture, of a new disease of tomato seedlings which took the form of a rotting 
and girdling of the stems at the surface of the soil. This disease has been 
reported for the past three years as causing heavy loss in Maryland, New 
Jersey, and Delaware. It is said to be chiefly a seed-bed disease, plants in¬ 
fected in the seed bed carrying the disease to the field. Field infections are 
said to occur, but they are not very common. 

From collar rot material a Verticillium was isolated that was found to 
infect tomato seedlings readily, and the present paper contains results of inocu¬ 
lation experiments with three species, YerticlUium lycopersici , Macrosporium 
solani, and Rhizoctonia solani. The Verticillium proved to be a new species, 
which is described under the name V. hjcopersici. The inoculation experiments 
showed that the collar rot and girdling of stem could be produced by all three 
of the fungi investigated, Y. lycopersici and M . solani infecting tomato seedlings 
about equally well and causing typical lesions on 65 to 100 per cent in all plants 
inoculated, while Rhizoetonia produced a few infections of a superficial nature. 
The stems' of potato and horse nettle were found to be infected by all three 
fungi, producing collar rot lesions in about the same proportion as mentioned 
above for the tomato. 

Studies on tomato leaf-spot control, W. H. Martin (h T ew Jersey Bias. But 
$45 (1920), pp. 4$, Ms. 4 )•—Results are given of experiments conducted by the 
author to determine whether or not the leaf spot of tomatoes, caused by Sep-- 
toria lycopersici. could be controlled by spraying. At the same time, investi¬ 
gations were made to determine the means by which the causal organism was 
disseminated. 

Insects were found to carry large numbers of the spores, and wind and water 
were likewise found to function in the distribution of the leaf-spot organism. 
Pickers were found to carry large numbers of the spores on their hands and 
garments, and as a result the, author suggests that picking tomatoes should 
be delayed after a rain or heavy dew until the plants are quite dry. 

Studies on disease control have shown that while increased yields have been 
secured from the use of Bordeaux mixture, very little control resulted. 
Formulas of Bordeaux mixture to which soap was added were tested, and 
the best control was secured with Bordeaux mixture to which 3 lbs, of soap 
was added. As a result of these investigations, it is claimed that ordinarily 
it is not necessary to spray plants in the seed bed in New Jersey for the 
control of leaf spot. It would appear also that early applications in the 
field are not necessary, but the first application of the fungicide should not be 
made later than July 1. It is not believed that the presence of Bordeaux 
mixture on the plant had any direct influence on the ripening period, and 
under certain conditions the advisability of spraying late varieties of tomatoes 
is' considered questionable. The author claims that leaf spot may be con¬ 
trolled by thorough timely spraying, but a few applications made indiscrimi¬ 
nately will not give satisfactory results. 

Apple rosette, O. M. Morris (Washington St a. But 158 (1920), p. 27).—Sur¬ 
veys are said to have shown that apple rosette does not occur in any orchards 
other than those on alkali soils, and investigations have demonstrated that the 
use of legume cover crops in the orchards may cause the trees to' recover 
and resume normal growth. Chemical analyses of badly rosetted twigs, as 
compared with’normal, ones, showed that the ash and alkali content of the 
rosetted material was much higher than that of normal material. All of 
the work thus far carried on is believed to indicate that the accumulation 
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of alkaline salts in the apple trees is at least a contributing factor to the 
development of this abnormal formation. 

A bacterial bud rot of caimas, M. K. Bryan (Jour. Agr. Research [U. SJ], 
21 (1921), No. 3, pp. 143-152, pis . 8).—-An account is given of bud rot of cannas, 
a hitherto undescribed disease that has been found to be due to Bacterium 
cannae n. sp. This disease has been studied by the author in the Bureau 
of Plant Industry of the XL S. Department of Agriculture, since 1918, and is 
considered to be primarily one of young tissues and moist conditions. Infection 
takes place through the stomata and spreads through the intercellular spaces 
of the parenchyma of leaf blade, petiole, and stalk. It is most destructive early 
in the season and begins in the hothouse and continues in the open beds. It 
destroys buds, causing formation of large unsightly spots on the leaves, and 
ruins the blossom clusters by blighting the flower buds or by decaying the 
stalk. No means for control have been worked out as yet, but it is recommended 
that healthy stock he selected for planting, that care be observed to avoid 
crowding and overwatering, and that good ventilation be maintained for plants 
in the house. Some differences in varietal susceptibility have been noted, and 
those especially subject to the disease should be discarded. 

A chlorosis of conifers corrected by spraying with ferrous sulphate, C* F. 
Koestian, G. Hartley, L. F. Watts, and G. G. Hahn (Jour. Agr. Research 
[U. &], 21 (1921), No. 3, pp. 153-171, figs. 4).—In a joint contribution from the 
Forest Service and the Bureau of Plant Industry, U. S. Department of 
Agriculture, the authors give an account of experiments on the control of 
chlorosis of conifers in a number of forest nurseries in the western part of the 
United States. 

The disease is said to affect all conifer species grown in the forest nursery 
in Idaho, and associated with chlorosis was found poor growth of roots, stems, 
and leaves, failure to form normal terminal buds, and susceptibility to winter 
injury. Following the successful treatment of pineapple chlorosis with iron 
sulphate solution (E. S. R., 36, p. 850), the authors sprayed the young conifers 
with solutions and found that at the Pocatello Nursery chlorosis of the western 
yellow pine was corrected by spraying with a 1 per cent solution at 10-day in¬ 
tervals. The solution was used in sufficient quantities to wet the tops of the 
seedlings thoroughly. The 2 per cent solution, while correcting chlorosis, caused 
chemical injury to practically all the plants. The control of chlorosis in jack pine 
and western yellow pine at the Morton Nursery in Nebraska by spraying with a 
1 per cent solution of iron sulphate was so successful that this method of treat¬ 
ment has been adopted as a regular nursery practice. 

ECONOMIC ZOOLOGY—ENTOMOLOGY, 

Wild ducks and duck foods of the Bear River marshes, Utah, A. Wetmore 
(U. S. 'Dept . Agr . Bui. 936 (1921), pp. 20, pis. 4 ).—This is a report on the abun¬ 
dance. food supplies, and general conditions affecting the wild clucks and geese 
breeding on the Bear River marshes in Utah or frequenting this region at other 
times of the year before their migrations to other parts of the United States. 

The development of entomology in North America, W. J . Holland ( Arm . 
Eni. Soc. Arner., 13 (1920), No. I, pp. 1-15 ).—This is the annual presidential ad- 
• dress delivered before the Entomological Society of America at St., Louis, Mo., 
An December, 1919, 

Symposium on the life cycle in insects {Ami. Eni. Sac. AmerIS (1920) 9 
Nh 2, pp. 183-201, figs. 4)*—The life cycle in insects is dealt with as follows: 
Apterygota, by J. W. Folsom (pp. 138-137; The Life Cycle of the Orthopteroid 
/Orders* by EL M. Walker (pp. 137-141); The Life Cycle, in Hemiptera (Exclud- 
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ing Aphids and Coccids), by E. D. Ball (pp. 142-155) ; The Life Cycle of Aphids 
and Coccids, by E. M. Patch (pp. 156-187); The Life Cycle of the Lepidoptera, 
by S. B. Fracker (pp. 187-173) ; The Life Cycle of the Ooleoptera (Including 
the Strepsiptera), by R. N„ Chapman (pp. 174-180): The Life Cycle of the Dip- 
tera, by C. L. Metcalf (pp. 180-189) ; Hymenoptera, by T. D. A. Cockerell (pp. 
190-192; and The Life Cycle of Insects, General Discussion, by S. A. Forbes 
(pp. 193-201). 

[Report of the entomological work] ( Idaho Sta. Bui 122 (1921), pp. 33, 34, 
88 , 39, ,49, 41 1 !)•— Work with the clover aphis, in continuation of that pre¬ 

viously reported (E. S. R., 40, p. 354), has shown that fields may be grazed 
closely with sheep as late as the first week in July and yet mature a full seed 
crop. On several fields cut back between July 1 and 15, a small second hay 
crop was obtained. Both of these measures are effective in preventing the 
aphids from attacking the seed crop,, 

Approximately three-fourths- of the second-year red clover fields in the lower 
Snake River Valley were destroyed during the fall and winter by the red clover 
eel worm ( TylencJius dipsaci Kuhn). In observations made during June and 
July, it was determined that infestation by the alfalfa weevil had increased 
from 15 to 21 counties. Life history studies of the codling moth were made in 
over 20 orchards from New Plymouth to Weiser. The studies showed that the 
first brood of moths emerged over a long period, there being really two peaks to 
the brood, one about June 14 and the other approximately July 1. 

In spraying experiments with the San Jose scale, in which comparative tests 
were made of the efficiency of a number of standard spray materials, including 
lime sulphur and miscible oils, all proved to be effective. 

Report of the entomological section , R. H. Pettit ( Michigan Bia. Rpt. 1919, 
pp. 270-277, figs. 8). —The first part of this report consists of a discussion of the 
occurrence of some of the more important insect pests of the year, during which 
a number of unusual insects appeared. The clover jassid or leafhopper ( Apallia 
sanguinolenta) occurred in the southern part of the State on clover, and at 
Centerville destroyed from half to three-fourths of the crop in some fields. 

The potato leafhopper, which causes tipbura, was controlled by a spray of 
n loot in sulphate, applied before the leaflioppers acquired their wings. It is 
pointed out that, since this insect passes the winter in hiding under rubbish, 
the destruction of all rubbish in late fall is the one way to gain permanent 
control. 

The spittle insect Philaenus leucoplitkalmus faseiatus was very plentiful on 
clover at Chatham, in the Upper Peninsula Substation fields. The army worm, 
appeared in several southern counties, while, the erratic army worm (Noctua 
fennica ) appeared in cut-over districts in the north, but, being confined to non- 
agricultural sections, it did very little damage except to gardens. A crambid, 
or grass webworm, injured young corn by boring through the roots and stalks, 
at the same time spinning webs about the roots. In the campaign against 
grasshoppers, which for several years have been bad in, a number of counties, 
a poisoned sawdust bait is being used with success. It consists of 1 bu. of 
hardwood sawdust, 1 lb. white arsenic, 1 lb. (scant) salt, 0.5 pt. molasses, and 
water to make a stiff mash. 

A summary of information on the wheat jointworm ( Isosoma tritici) is pre¬ 
sented by R. H. Pettit and E. McDaniel (pp. 272-276) . An outbreak took, place 
during the summer of 1918, which was the third that has been observed' in 
Michigan, the others having, occurred in 1884 and in-1905"and 1906. -In add!-; 
fion to wheat,., rye is sometimes slightly and barley often badly, attacked. 
Several hundred .samples of infested straw -from standing -grain,' collected 'for' : 
the most part from the southern half of the State, were- kept under observation 
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in cages. During the summer thousands of parasites, representing five species, 
emerged from the straw. The parasites reared, in order of their importance, 
are Ditropmatus aiireoviridis, Eomoporus chaloidophagus, Eupelmus alynii , 
Eupelminus saliator, and Eridoniomerus pruimsa. These parasites were pretty 
generally distributed over the southern half of the State, the Ditropinotus being 
by far the most important. Another parasite, Eurytoma bolteri, which closely 
resembles the jointworm itself in the adult stage, was reared from the infested 
straw. The jointworm situation during 1919 is said to have been markedly 
improved, whereas the more serious species, known as the sheath jointworm 
(I. vaginicola) , which produced comparatively few parasites in cages, was 
still plentiful and possibly worse than in 1918. L vaginicola. , however, was not 
so widely distributed, being confined more especially to the eastern part of the 
State. 

[Report of the department of] entomology, L. Haseman, S. R. McLane, 
and K. C. Sullivan ( Missouri Sta. Bui. 179 (1921), pp. 26-30). —Investigations 
of the Hessian fly resistant qualities of different varieties of wheat, reported 
upon in tabular form, show Illinois Chief and Zieglers Choice to be the most 
resistant, with 5 and 7 per cent infestation, respectively, and Miracle, with an 
infestation of 50 per cent, to be most susceptible. Observations of the annual 
life cycle of the Hessian fly substantiate the earlier studies. 

Treatment of 18 varieties of corn with arsenate of lead, at the rate of 1 lb. 
(dry) to 50 gal. of water, and of other plants of these varieties with equal 
parts of dry arsenate of lead and hydrated lime, for the control of the boll- 
worm, failed to give any special results. 

In codling moth studies, tests were made for the amount of lead arsenate 
placed in calyx cups by the use of different nozzles and at different pressures. 
It was found that a pressure of from 75 to 150 lbs. and a reasonably fine mist 
nozzle, like the Disk, would place as much as, or more poison in the inner calyx 
cup than, a higher pressure and a coarser nozzle. 

Reference is made to studies of insects injurious to nursery stock and to 
insects affecting melon and related crops. 

[Report of the] division of entomology and zoology, A. L. Melander 
{ Washington Sta. Bui. 158 (1920), pp. 21-23). —In spraying work with the cod¬ 
ling moth, conducted at Cashmere, Opportunity, and Moran, with a view to 
determining the relative value of various treatments, the coefficient method of 
rating, an account of which has been previously noted (E. S. R., 44, p. 655), has 
shown a slight advantage in favor of the clipper nozzle over the spray-gun at 
the calyx application. Powdered arsenate of lead gave slightly better results 
than calcium or magnesium arsenates, and proved somewhat better than the 
paste form. No scorching was caused by calcium arsenate even where the lime 
sulphur was omitted. There was not sufficient improvement to -warrant use of 
a spray much stronger than 1 lb. of powdered lead arsenate to 75 gal. The 
addition of 4 to 6 bars of laundry soap aided materially in increasing the cover¬ 
ing ability of the spray. Late sprayings proved to be very necessary in the 
orchards under treatment, which were selected because of particularly heavy 
infestation. 

Brief reference is made to winterkill of San Jos£ scale, a report upon which 
by Spuler has been noted from another source (E. S. R., 44, p. 654). The leaf 
roller in the Spokane district was the most startling orchard pest of the year. 

[Work with bees and insect pests] (Wisconsin Sta. Bui. 323 ( 1920 ), pp. 
figs. S ).—The work discussed includes,the occurrence of bee diseases in 
the State, where 8,000 persons kept bees; the cause of winter losses with bees; 
establishing or restocking apiaries by means of package bees; pea moth invest!- 
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gations, a bulletin relating to which lias been noted (E. S. R., 48, p. 257) ; and 
the occurrence of several of the more important pests of the year. 

A bibliography on fungus insects and their hosts, H. B. Weiss (Eni. News t 
82 (1921), No, 2, pp. 45-47). —This list, which is arranged by orders and includes 
only references to American literature, is said to be as complete as is possible 
to make it. 

Additional fungus insects and their hosts, W. B. Weiss and E. West (Biol. 
Eoc. Wash . Proa., 34 (1921), pp. 59-61). —This supplements the paper previously 
noted (E. S. R„ 48, p. 659). 

[Horticultural inspection] (Jour. Econ. Eni., 14 (1921), No. 2, pp. 160-172; 
178-205). —Papers presented before the Section of Horticultural Inspection of 
the American Association of Economic Entomologists, at Chicago, December 80, 
1920, include the following: The Trend of Horticultural Inspection, by J. G. 
Sanders (pp. 161-166) ; Activities of the Federal Horticultural Board on the 
Texas-Mexiean Border, by 0. D. Deputy (pp. 178-183) ; Standardized Nursery 
Inspection, by F. M. O’Byrne (pp. 183-18S) ; Some Problems in Greenhouse In¬ 
spection Work in Indiana, by H, F. Dietz (pp. 188-194) ; Plant Quarantine 
Work at Florida Points, by J. H. Montgomery (pp. 195-200) ; and The Opera¬ 
tion of Quarantine No. 37, by R, K. Beattie (pp. 201-204). 

Busting v. spraying of apples, A. L. Quaintance (Jour. Econ. Ent., 14 
(1921), No. 2, pp. 220-225) .—Some of the results obtained by the Bureaus of 
Entomology and Plant Industry, U. S. Department of Agriculture, during the 
last few years in dusting apple orchards in comparison with spraying are 
reported in tabular form. The experiments were conducted at Benton Harbor, 
Mich., Winchester, Va., Bentonville, Ark., Wallingford. Conn., and Grand Junc¬ 
tion, Colo. 

The following general conclusions in regard to the codling moth and plum 
cureulio, based upon the work with apples, are considered warranted: ■* In 
regions where the codling moth is not especially severe, as in the New England 
States and other more northern States, dusting controls this insect practically 
as well or as well as spraying. In regions where the codling moth is more 
abundant, due to a larger second brood or to subsequent broods of larvae, as in 
Maryland, Virginia, Illinois, the Ozarks, etc., dusting is not a satisfactory con¬ 
trol. In such arid regions as the Grand Valley, Colo., where the codling 
moth is very prolific and injurious, dusting is notably less effective than 
spraying. 

“ In the ease of the plum cureulio on apples, dusting compares favorably with 
spraying where the insect is not especially abundant Under conditions of 
cureulio abundance, as is often the case in orchards in sod, dusting is not an 
effective control for this insect, and spraying under these conditions may not 
furnish the protection desired.” 

It is stated that considerable work has also been done in dusting peaches an 
comparison with spraying for the control of the plum cureulio, scab, and brown, " 
rot in' different parts of the country, but that little of this work has been en¬ 
tirely satisfactory from the experimental standpoint, owing to the scarcity in 
the same orchard of one or more of these troubles. “.The most conclusive results 
obtained come from Mississippi and Georgia and indicate that, during periods 
of average abundance and under average weather conditions, dusting is about 
as effective as spraying for these,three peach troubles,” 

[Bust mixtures for insect control], (Jour t . Econ. Ent., 14 (1921), No. 2. pp, 
205-288 , fig. 1 ).—Papers on this subject.presented in the symposium of the joint 
meeting of the American Association of. Economic Entomologists and the Ameri¬ 
can Phytopathology cal Society, at Chicago, on December 31,, 1920,.. include the 
'64469°—21-—5 
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following: Control of Sucking Insects with Dust Mixtures, by P. J. Parrott 
(pp. 206-214); Dusting as a Means of Controlling Injurious Insects, by T. J. 
Headlee (pp. 214-22$) ; Dusting v. Spraying of Apples, by A. L. Quaintance 
(pp. 220-225), noted above; and Orchard Dusting v. Spraying, by N. J. Gid- 
dings (pp. 225-238). 

Insects injurious to deciduous shade trees and their control, J. Kotin sky 
(U. 8. Dept . Agr., Farmers ’ Bui. 1169 (1921), pp. 100 , figs. 64). —This is a popu¬ 
lar source of information on the more important insects affecting deciduous 
shade trees in the eastern two-thirds of the United States, excepting the gipsy 
and brown-tail moths, and means for their control. 

A new genus of termite guest from Fiji, W. M. Mann (Psyche, 2S (1921), 
No. 2, pp * 64-66 fig . 1). 

The process of hatching in Corydalis cornuta L., It. C. Smith (Ann. Ent. 
Soc. Amer., IS (1920), No. 1, pp. 70-74, figs. 2). 

Orthoptera of Maine, A. P. Morse (Maine Sta. Bui 296 (1921), pp. 36, figs. 
25). —-This is a summary of information on the grasshoppers and related insects 
oecuring in Maine, including an annotated list of 74 forms occurring in the 
State. 

Hippiscns olamcha Caud., an apparently imdescribed grasshopper from 
California (Orthop., Acrididae), A N. Caudell (Ent. News, 32 (1921), No. 5, 
pp. 149-161). 

Possible use of a trap to control leaf hoppers injurious to fruit trees, G. 
W. Barbee (Jour. Econ. Ent., 14 (1921), No. 2, p. 240). —In the course of investi¬ 
gations of the European corn borer at Arlington, Mass., the author found that 
a macerated grapefruit placed in a cage in a large apple tree was highly attrac¬ 
tive to Enipoa rosae, with which the tree was severely infested. Several days 
after the bait was placed the cage was completely covered with thousands of 
adults of the leafhopper. Since the trap was placed on the trunk of the tree 
4 ft. from the ground and at least 8 ft. from the nearest foliage, it is concluded 
that this bait is highly attractive and may be made practical use of. 

Some studies on the influence of environmental factors on the hatching 
of the eggs of Aphis avenae Fab. and A. pomi DeG., A. Peterson (Ann. Ent. 
Soc. Amer., 13 (1920), No. 4, PP * 391-461, figs. 6). —This is a report of studies 
conducted in connection with investigations previously noted (E. S. R., 42, 
p. 250). 

Note on the rosy aphis, A. C. Baker ( Canad. Ent., 53 (1921), No. 4, p. 95).— 
The author records the discovery of the type Aphis m-aMfoliae Fitch since the 
preparation of the paper previously noted (E. S. R, 36, p. 356). He finds that 
it represents A. erataegifoUae Fitch. Since the rosy aphis is without a name, 
as all former names given it refer to different insects, the name Amiraphis 
roseus is proposed. 

The Coccidae, A. D. MacGhxxvray (Drlana, III.: Scarab Go,, 1921, pp. YIII + 
502). —This consists of tables for the identification of the subfamilies and some 
of the more important genera and species, together .with discussions of their 
anatomy and life history. The materials here presented were originally col¬ 
lected for the use of students in the identification of coccids. An introduction 
is followed by chapters on preparation, external anatomy, and classification, 17 
chapters relating to as many subfamilies, and 6 chapters relating to as many 
tribes. The work includes a bibliography of nine pages and an index to the 
subject matter, including genera and species. 

"A TOYtew of MacGilllvray’s The:'Coccidae, G. F. Ferris ( Gonad. Ent,, 53 
{1921), Nos. 3, pp . 57-61 ; 4, pp- 91-95). —-A .review of the work above noted. 

The Coccidae of South Africa, V, C. K. Brain (But Ent . Research , At 
(1929), No. 1. pp. 1-41, pis . 4 ).—In this continuation of papers'previously noted 
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(E. S. R, 44, p. 853), the genera Allopulvinaria, Conofilippia, Idiosaissetla, and 
Memh ran aria are erected, and 56 additional forms listed, of which 29 are 
described as new. 

The present status of the gipsy moth in New Jersey, :T, J. Headlee (Jour. 
Eicon. EniH (1921), No. 2, pp. 172-*178\ —The author records the occurrence of 
the gipsy moth in New Jersey at Duke’s Park near Somerville, where it was 
discovered in July, 1920, having been introduced with shipments of blue spruce 
trees from Europe in 1910 and 1911. Ninety square miles in the Somerville 
area were found to be scatteringly infested. Intrastate shipments appear to 
have resulted in infestations at Glen Pock, Wyekoff, Paterson, Elizabeth, 
South Orange, Mendham, Scotch Plains, and Deal Beach. The work of 
control now under w r ay is discussed. 

The apple leaf-crumpler as a pest of Cotoneaster, H. B. Weiss (Canad. 
Eni., 53 (1921), No. / f , pp. 73-75). — Mineola indiginella Zell., which normally 
feeds on apple, quince, plum, cherry, peach, and pear is recorded as injuring 
Cotoneaster, notably C. microphylla and C. horizontalis. in a nursery at Ruther- 
ford, N. J., where they are grown as ornamental shrubs. 

New synonymy in a recent paper on the European corn borer, G. Hein¬ 
rich (Ent. News , 32 (1921), No. 2, pp\. 57, 58). —This is a discussion of a paper 
by Flint and Malloeh, previously noted (E. S. R., 43, p. 661). 

Descriptions of new Central American Microlepictoptera, A. Busch (In- 
secutor Imeitiae Mens trims. 8 (1920), No. 4-6, pp. 83-95). 

New species of Notodontidae from Central and South America (Lepidop- 
ter a) , W. Schaus (Insecutor Inscitiae Menstruus, 8 (1920), No. 7-9, pp. Uft- 
161). 

The codling moth: A quandary and a query, G. W. Hereick (Jour. Earn. 
En., 14 (1921), No. 2, pp. 156-160). —The most effective method of control of the 
codling moth is considered. 

Life history of Kecurvaria milleri, the lodgepole pine needle-miner, in 
the Yosemite National Park California, J. E. Patterson (Jour. Apr. Research 
[17. $.], 21 (1921), No. 3, pp. 127-142, pis. 2, figs. 4). —The Xodgepole pine needle- 
miner (R. milleri Busek) infests the needles of Pinas murrai/am, causing 
them to fade and later fall from the trees, resulting in defoliation in the 
infested areas. The only serious epidemics of the needle-miner -which have 
been recorded occur in the lodgepole pine stands in the Yosemite National Park 
of California, where the investigation was conducted. 

The occurrence of this pest over large areas in the Yosemite Park first 
came to the attention of the Bureau ■ of Entomology, XT. S. Department of 
Agriculture, in 1903, since which time' its infestation has been increasing. 
Examinations in 1913 and 1914 indicated that the infestation was distributed 
throughout about 30.000 acres in the park, being limited, however, to lodge- 
pole pine growing between the elevations of T,000 and 9,000 ft Much of the 
timber defoliated by the needle-miner has been attacked and killed by the 
inountain-pine beetle ( Dendroetonus montieoJae) . Final and complete killing 
of the trees as a result of the needle-miner damage alone has not been 
recorded, although some of the' more severely affected have reached a con¬ 
dition that offers little hope for their ultimate recovery. 

“ The length of the life cycle is 25 months, and covers a period of one year 
and parts of two other years. The individual broods hibernate during two 
winter periods of approximately six months each. The feeding periods of the 
larvae occur during parts of three years, aggregating a total period of 11 months. 
Flight occurs every alternate year, as in 1913, 1915, 1917, and 1919. During 
the alternate years from flight,the broods are found in the larval stage In. the 
I needles of the current or previous year’s growth.” Emergence and flight of the 
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adults occur during the period from July 1 to August 31. The life cycle of the 
pest is diagrams!atieally illustrated. 

The eggs are deposited on and under the needle sheaths at the base of the 
needles, and the lame begin to hatch out about August 5 and continue hatching 
until about September 10. By the latter part of October they have grown to be 
approximately 2 mm. long and have mined about one-third the outer length of 
the infested needles. Activity ceases during the latter part of October, and 
during the winter of the first season the insect hibernates as immature larvae 
in the partially mined needles. Activity is resumed in early May of the next 
spring, and the brood develops as lame throughout the growing period of the 
second season, having mined two-thirds the length of the infested needles by 
the middle of July. About August 5, when new needles are nearly full-grown, 
the lame begin to leave the mined needles in which the previous winter was 
passed and migrate to the new needles. During the latter part of October the 
brood again ceases feeding and becomes dormant, passing the second winter as 
nearly mature lame in the first-attached needles of the second season’s growth. 
Activity is again resumed the following spring in early May. After com¬ 
pletely mining the needles in which they hibernated, the needles are abandoned 
and the lame attack green needles of the same growth, which by the last of 
May are from one-half to three-fourths mined. The lame, now being full- 
grown, cease feeding and prepare the larval tunnels for pupation in the last- 
mined needles. Thus, by the time pupation begins, each larva has mined three 
needles during its life cycle of 23 months. Pupation, which takes place in the 
mined needles with the heads toward the tips, begins about June 10, and the 
adults begin to emerge about July 1. 

Ten species of hymenopterous parasites have been reared from the prepupal 
larva, of wTiich €opidosoma sp. and Euteles sp. are most abundant. The 
author concludes that the use of sprays, etc., in control of the pest is not prac¬ 
ticable. It is pointed out that in many sites where the mature lodgepole pine 
has been killed out by bark-beetle epidemics following in the wake of the needle- 
miner invasions, mountain hemlock and fir are reproducing to a most encourag¬ 
ing extent, and that these latter species are more desirable for park purposes 
in many ways and are not subject to the epidemics which, are killing the lodge- 
pole pine. 

The pecan-nut case bearer (Acrobasis caryaevorella), S. W. Bulbing 
(Jour. Boon. Bnt., 14 (1921), No. 2, pp. 149-^15 3)\. —Spraying experiments con¬ 
ducted over a period of several years in Texas, where A. caryaevoreUa is the 
most important insect enemy of the pecan industry, have led to the conclusion 
that it can best be controlled by the use of arsenate of lead against the first 
of the three generations, applied at the rate of 3 lbs. to 50 gal. of water, 
under a pressure of 250 lbs. In addition to two applications for the first brood 
larvae, a third spraying for the second brood, the latter part of June, is 
sometimes necessary. 

Anopheles breeding among water lettuce—a new habitat, J. Zetek (But 
But. Research , 11 (1920), No . 1, pp. 78-75) —Attention is called to the impor¬ 
tance of floating islands of water lettuce (Pistia stratiotes ) as a source of 
malaria infection. 

The.range crane flies in California, 0. M. Packaed and B. G. Thompson (U. 

Dept , Sgr>, Dept. Ctrc. 172 (1921), pp. 8, figs. 5). —This account relates to 
Tipula simplex Doane and T. quay Hi Doane, the larvae of which badly injure 
California ranges, pastures, and grain and alfalfa fields during the rainy season. 
The forage on large areas of range land is often destroyed by the maggots, 
which sometimes become exceedingly abundant in spots, averaging as many 
as 300 to. the square foot. 
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The females of both species and the male of T. quaijUi are wingless. The 
eggs are deposited late in the winter in small masses mixed with soli, and the 
larvae hatch out during the first heavy rains of the following winter just as 
the grasses have sprouted, the eggs having remained dormant in the soil 
throughout the intervening dry season. By the end of January or early February 
the larvae become full grown and pupate just below the surface of the soil. 
The adults emerge in late February or in March and deposit their eggs within 
a few rods of the spot where they emerge from the ground. 

Experiments conducted during the winter of 1920-21 in heavily infested 
areas resulted in from 50 to 90 per cent of the maggots being hilled by the 
several different poisoned bran formulas tested. An average of 72 per cent of 
the total number present were killed by the use of the grasshopper formula, 
consisting of moll asses and lemons added to bran, Paris green, and water, and 
fully as high a percentage of mortality was obtained by the same formula 
without any of the flavoring. The results led the authors to recommend the 
use of 25 lbs. of bran, 1 lb. of Paris green, and sufficient water to make a 
flaky mash (about 8 gal.). Ten to 20 lbs. per acre of this bait was the smallest 
amount that gave uniformly high kill over the entire plat. Amounts larger than 
20 lbs. per acre did not increase the effectiveness of the bait. When this is 
evenly and smoothly spread with a grain seeder, effective results can be 
probably be obtained with smaller amounts than when more or less unevenly 
sown by hand. 44 The poison should be sovm broadcast over the entire infested 
area, rather than in strips, because this insect ordinarily does not travel far 
in search of food. The cost of this poison, applied as recommended above, is 
about 50 cts. per acre, not counting the labor of mixing and spreading” 

On the reasons for the variation in the effects of formaldehyde as a 
poison for house flies, L. Lloyd (Bui. Ent. Research , 11 (1920), No. 1, pp. 
47-68, figs. 4 )•—The author finds the effective action of formaldehyde as a fly 
poison to depend upon the freedom of the exposed fluid from formic acid, and, 
to a less extent, from methylamin. “ That used for fly poisoning should, there¬ 
fore, be colorless and free from a fishy odor, and a weak alkali, in slight excess, 
should be added in dilution to neutralize any acid present and that which will 
be formed during exposure. The formula recommended is 40 per cent formalde¬ 
hyde 5 to 6 per cent, clear lime water 50 per cent, sugar 2.5 per cent, and water 
' to make, 100 per cent. This should be exposed in a trap which will protect it 
from the air and will prevent flies from, falling in. Formaldehyde, like any 
other stomach poison for flies, will be most effective under dry conditions.” 

Notes on the Ethiopian fruit flies of the family Trypaneidae, other than 
Dacus, III, M. Bezzi (Bui. Ent . Research , 10 (1920), No. 8, pp. 211-272, pis, 2). — 
This continuation of papers previously noted (E. S. R., 39, p. 467) includes a 
systematic catalogue of 216 species, represented by 54 genera. Nine genera are 
erected and 29 forms described as new. 

' Review of the Nea retie Tetanoceridae [Sciomyzidae], A. L. Melandeb 
(Ann. Ent. Soc. Amer13 (1920), No. 3, pp. 305-332 , pi. 1, fig. 1 ).—The author' 
here gives synoptic keys to 22 genera, 89 species, and 8 varieties, of which 19 
species are described as new to science. 

Observations on Psyllobora taedata LeConte, a coccinellid attacking mil* 

1 dews, W. M. Davidson (Ent. News, 32 (1921), No. 8, pp. 83-89 ).—-This is a re* 
L port of anatomical and biological studies of a species which is found in all - 
stages associated with fungus infestations of the mildew type. It appears to 
be especially attracted to rose and apple powdery mildew (Sph^rofMm pan* 
nosa and Pofiosphwm oxyamntUce, respectively). ■' 

Protection of mesqnite cordwood and posts from borers, JV G.'Osaighbai) 
and G. Holes ( U. S. Dept. Agr., Farmers ’ Bui 1197 (1921), pp. 12, figs, 17). —At- 
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tention is called to the importance of mesquite in the southwestern United 
States, where it is used for many purposes, particularly for fuel and fence 
posts, and to the fact that certain borers completely destroy mesquite wood in 
a few months after it is cut, causing great loss and inconvenience. Insects 
responsible for the damage include roundheaded borers, powder-post beetles, 
and flat-headed beetles. In the vicinity of Tucson, Ariz., where the experi¬ 
ments were conducted, there is only one ronndheaded borer of much economic 
importance, namely, Gyllene antennatus White, but this is the most destructive 
insect in mesquite. Three powder-post beetles were found, namely, ApatMes 
jortis Lee., DendroMeUa aspera ■ Lee., and XyloMops sp., and a flat-headed borer, 
Chrysobothris octocola Lee. In Texas another roundheaded borer ( Gyllene 
crinicornis Ohev.) and several other species of powder-post beetles (XyloMops 
spp.) are equally numerous. The characteristics of the insects and their work, 
seasonal activity, and conditions favorable and unfavorable for attack are 
discussed. 

It is pointed out that by cutting fnel wood at certain seasons and turning the 
more valuable products in the sun, practically all insect damage can be pre¬ 
vented. “Except for immediate use mesquite cordwood should not be cut 
during the spring and summer months. Wood which is cut between the middle 
of October and the latter part of January and which is loosely ricked, so that 
it quickly dries, is usually but little injured. The safest period, however, is 
from the middle of October to the end of November. Wood should not be stored 
longer than one year, after which much damage is done by the large powder- 
post beetle.” 

Arsenic for grab-infested soils, J. F. Illigworth (Jour. Econ. EntIk 
(1921), No. 2 , pp. £38 , £39). —The author, working in North Queensland, reports 
that white grubs (Isodon puncticolUs Mad.) attacking cucumbers in gardens 
are destroyed by sprinkling crude white arsenic (arsenious acid) through the 
soil of the hills at the rate of about 80 lbs. per acre. The arsenic had no 
injurious effect upon the growing plants even when used in excessive quantities, 
1. e., 200 lbs. per acre. 

The winter of 1918-19 and the activities of insects with special refer¬ 
ence to the clover leaf weevil (Hyp era punctata Fab.), G. W. Herrick 
(Amt* Ent . Boc. Arner13 (1920), No. 1, pp. 101-107). —The discussion here pre¬ 
sented accompanies a brief summary of weather conditions from November to 
April, inclusive, as recorded at the weather station at Cornell University. 

Some injurious South African weevils, G. A. K. Marshall ( Bui. Ent. Re¬ 
search, 10 (1920), No. 3, pp. 273-276 , pi. 1).—Prototsrophus planatus and P. insta - 
Mils, both recorded as injuring the foliage of young orange trees in the Trans¬ 
vaal; P. no$iug , found feeding on young wheat in the Orange Free State ; and 
'Eremnus horticola, found feeding on dahlias and chrysanthemums in the Orange 
Free State, are described as new. 

Ant guests from Fiji and the British Solomon Islands, W. M. Mann (Ann. 
En% Boc. Amer., IS (1920), No. 1, pp. 60-69 , figs. 9). 

A new pristomerine from California (Hym., Ichneumon!dae) , H. L. Vie- 
rick (Ent. News, 32 (1921), No. 6, pp. 172-174). 

Notes on Helen’s Beitrage zur Kenntnis der Ichneumoniden Finlands: 
subfamilie Pimplixtae, R, A. Cushman and S. A. Ron web (Insccutor In-seitiae 
Mmstnms * 8 (1920), No. 7-9 , pp. 161-163). , 

[Busting vegetables for insect control], H. J. Eustace (Michigan Bta. Rpt. 
1919, pp. 282-284) •—The Niagara Contact Special Dusting Mixture, consisting of 
sulphur 49 per cent, nicotin 0.25 per cent, and inert ingredients 50.75 per cent, 
was applied to cucumbers and squashes for aphids, with an Ideal Power Duster. 
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The results lead to the conclusion that “ aphids can be controlled by the dusting 
method when conditions are such that the dust can be brought in contact with 
them. This can he done with such crops as cucumbers or muskmelons, but not 
with rank-growing vine crops, such'as squash, excepting during their earlier 
periods of development.” 

A mixture of dry calcium arsenate 15 per cent and tale 85 per cent, applied 
to potatoes with an Ideal Power Duster, destroyed all the potato beetle larvae 
and appeared to act more quickly than where the arsenical was applied as a 
spray. 

Spray now to kill European red mite, W. E. Bbitton (Connecticut State 
Si a. Bui. Immed . Inform . IS (1921), pp. 3). —This relates to Paratetranyclms 
pilosus G. and F., an account of which is given in the report previously noted 
(E. 8. R., 45 p. 149). Laboratory tests with commercial insecticides for its 
control in the egg stage have shown that miscible oils like Scaleeide are more 
effective than lime sulphur, nicotin solution, or any of the other preparations 
tested. It is recommended that, as a means of control, Scaleeide or some other 
ir *scible oil, 1 part in 15 parts of water, he applied so thoroughly that every twig 
ana portion of the bark is covered. 

The genus Trombicula Berl. in America and the Orient, H. E. Ewing 
(Ann. Ent . Soc. Amer ., 13 (1920), No. 4, pp. 381-390, figs. 3\. —The author recog¬ 
nizes two species of Trombicula as occurring in the United States, namely, 
T. splendens Ew., described from Portage, Wis., in 1909, and T, cinnabar is 
n. sp., here described from East Falls Church, Ya., and North Beach, Md. 

A supplementary note to the biography of W. H. Patton, B. H. Ransom 
(Ent. News , 32 (1921), No. 5, p. 154). 

FOODS—HUMAN NUTRITION. 

Some observations of corn meal in storage, L. H. Bailey and C. Thom 
( Oper. Miller, 25 (1920), No. 12, pp. 368-371, figs. 4). —Experiments on the keep¬ 
ing qualities of corn in storage, begun by Win ton et al. (E. S. R., 33, p. 259), 
have been continued at the Bureau of Chemistry, U. 8. Department of Agri¬ 
culture, to include studies of the keeping qualities of many grades of com¬ 
mercial corn meal under laboratory and commercial storage conditions. This 
paper reports a study of a commercially successful practice in which whole 
corn is milled with and without the removal of bran from the finished product. 

For the experiment four lots of corn were selected and milled, half of each 
lot being bolted and the other half left with nothing removed from the whole 
corn. The percentages of moisture in the unbolted and bolted freshly milled 
products were, respectively, as follows: 16.62 and 16.22, 15.82 and 14.89. 
13.98 and 14.17, and 12.86 and 12.5. Immediately after milling the meal 
was placed in cotton bags, 106 lbs. to the bag, and the bags were piled five 
deep on heavy paper on a cement floor in a well ventilated galvanized-iron 
building. The piles were arranged in two tiers, with plenty of room to walk 
around each tier, thus affording good circulation of air. Thermometers w T ere 
placed in the centers of the bags at frequent intervals, and at no time did the 
temperature of the meal exceed 15° 0. (59° F.}. The samples were taken out 
each week during the period of storage from April until August, 1920, and were 
analyzed for moisture, acidity, and H-ion concentration. 

The results .of these analyses show a gradual decrease in moisture In all 
the samples to,an approximately uniform content. The acidity increased with 
more or less regularity until about the middle of July. There was no evidence 
of heating, caking, or molding in any of the samples, and all were in a mer¬ 
chantable condition at the end of the experiment. The taste of the meal, 
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especially in tlie bolted samples, was slightly sharper than that of fresh meal, 
but muffins haired from typical samples had no objectionable taste. 

Subsamples of the meal packed in sterilized pint fruit jars and stored in 
the laboratory for the same length of time showed a marked contrast on 
examination and analysis. Samples of the lowest initial moisture content 
showed no physical signs of deterioration or differences in acidity. With increase 
in Initial moisture content there was progressive increase in acidity and mold 
development. 

These results show that for this lot of corn there was a critical moisture 
percentage at or below IS. Below this spoilage takes place very slowly, 
if at all, while above it the spoilage is rapid unless the meal is kept under 
conditions of temperature and ventilation which will prevent the growth of 
microorganisms. This is effected largely by the loss in water of the meal 
on prolonged storage, which tends to bring it down below the critical moisture 
content. 

Bice as food (U. S. Dept. AgrFarmers ? Bui. 1195, pp. 22, figs . 4)- —Informa¬ 
tion regarding the food value of rice, rice milling, and rice cooking is brought 
together, and standardized recipes are given. A section on wild rice, known to 
the Indians since pre-Columbian times and now fairly common in some markets, 
is included. 

Milling and baking tests [with wheats grown on the North Dakota Col¬ 
lege demonstration farms], E. I. Olsen ( North Dakota St a. Bui . 148 (1921), 
pp. 33-35 , figs. 7). —Results are reported in tabular form on milling and baking 
tests with hard red spring wheat (Marquis and Power Fife) and durum wheat 
(Kubanka, Arnautka, and Acme). Considerable variation was noted in the 
bread made from the same variety of wheat grown on the different farms. 

The decomposition of the proteins of different varieties of milk into the 
usual assimilable forms through pepsin-hydrochloric acid and pancreatin, 
and the effect of the addition of electrolytes and nonelectrolytes, A. Gabat- 
hi:lee (Fermentforsclnmg, 3 (1920), No. 2, pp. 81-192, figs. 50). —This article is 
essentially a plea, based on original investigations and abundant references to 
the literature, for the use of raw instead of pasteurized or boiled milk on ac¬ 
count of its more ready digestibility, and for such a system of milk control as 
will enable the placing on the market of milk of such quality with respect to 
kind and quantity of bacteria that it can be safely used raw. 

The necessity of clear thinking in milk modification, L. W. Hill (Jour. 
Amer. Med. Assoc., 76 (1921), No. 10, pp. 633-637). —The author describes briefly 
the methods of modifying cow’s milk for infant feeding by whole milk dilution, 
top milk dilution, and gravity cream and skimmed milk mixtures. 

Use more cheese, L. Brewer ( Cornell Reading Course for the Home , No. 133 
(1920), pp. 31, figs. 2). —In addition to a discussion of the selection and use of 
cheese, this publication contains a large number of recipes. 

The preservation of meats, M. L. Matthews (Purdue Agr. Ext. Bui. 95 
(1920), pp. 12).—' This publication includes a brief outline of methods commonly 
employed for the preservation of meat, special directions for curing pork and 
beef, miscellaneous recipes, and general directions for the smoking of meats 
and the preservation of smoked meats. 

.The effect' of blanching in the canning of some typical' .crops of vege¬ 
tables, E. Geldehaus ( Missouri Sta . Bui. 179 (1921), p. 37). —A study of the 
rate of heating of quart cans of spinach under different conditions is briefly 
reported. It required 15 minutes longer to bring to the boiling point spinach 
blanched by the steam and cold-dip method than when simply wilted in the top 
of a double boiler and packed directly into the jar, '■ Increasing the amount of 
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material in the jar from 1 } CKK> to 1,500 gm. did not influence the time required 
for the center of the jar to reach the temperature of 100° C. 

[Spoilage in-canned corn], Z. Noethbup [Wyant] (Michigan St a, Rpt. 1919 , 
pp. 240, 241 ).—#rom a can of corn which had undergone a peculiar type of spoil¬ 
age characterized by the development of no unpleasant odor or taste but a 
change in the appearance of the corn to a slimy consistency, the author has 
isolated an organism consisting of short rods in pairs or short chains. 

“ This bacillus is an example of the type of organisms very frequently found 
in spoiling canned foods, i. e., an organism difficult to isolate on account of its 
peculiar cultural requirements. This organism grows well on no medium used 
except com agar and sterile corn and peas. This peculiarity of certain organ¬ 
isms is very frequently the explanation why certain spoiled canned goods are 
declared sterile or the organisms isolated do not show gas production in ordi¬ 
nary media.” 

Standardization of cooking temperatures, L. Stanley and N. Collier (J lis- 
souri St a, Bui. 119 (1921), pp. 21, 88 ).—In a study of baking temperatures for 
cakes as affected by the amount of baking powder used, cakes made according 
to a standard recipe were baked at eight temperatures ranging from 175° to 
225° C. According to the authors, the baking temperatures had no effect on the 
specific volume or texture when a medium amount of baking powder was used. 
When eight teaspoonfuls of baking powder were used the volume of the cakes 
was greater than when one teaspoonful was used, but the increase was not 
regular. At all the baking temperatures the specific volume of cakes was 
slightly larger when one cake was baked at a time than when four cakes were 
baked, probably because “the temperature inside the cake was higher in a 
shorter length of time where one cake was baked than where four were baked.” 
Kg relation was noted between the amount of baking powder and the water loss 
in baking, and after standing 24 hours and 48 hours, or in total water loss; 
nor between water loss and baking temperature. 

The time required for baking was decreased as the temperature for baking 
was increased. The kind of sugar used had little effect on the specific volume 
of the cake, but it did have a marked effect on the texture, the best results 
being obtained with powdered or fine grained sugar. 

The specific volume was greater when the egg white was beaten separately. 
Whether egg white was added last or before the baking powder, no difference 
in specific volume was noted. The greater the amount of batter, the greater 
the specific volume of the cakes. 

Dietitians in hotel, E. M. Statler (Hotel Mo., 29 (1921), Wo. 849, pp. €7, 
88). —An account is given of the successful employment of dietitians trained in 
home economics to deal with the problems of feeding hotel employees in a large 
hotel in New York City. The success of the work there led to the employment 
of dietitians for similar purposes in large hotels in other cities. 

Cost accounting for the country hotel, S. O. Chadwick (Hotel Mo., 29 
(1921), No. 886, pp. 28-36) .—A system of cost accounting suited for a business of 
moderate size is described. 

Textbook of physiological chemistry.- —-II, Inorganic nutrients.—-The 
significance of the physical state of cell and tissue constituents for their 
functions,-—The ferments, their action and significance.—Hitherto un¬ 
known nutrients with specific action.-—Problems of total and energy me-, 
tabolism.—Metabolism of special organs and cells, E. Abberhalden (Lehr- 
buck der PliysiologiscJi&n Chemie.—2 , Teil, Die Anorganiscken Wahrun&sstpffe .-— 
Die Bedmtung des Physikalischen Zustandes der ZeU und Gewebsbestandteile 
.fur ihre Fmiktimm,—Die Ferment e, ihr Wesen, ihre WirJmmg^U'BdAkre Bede ft-' 
tung. — BisJier unhekmmte Wahrungsstoffe mit Bpedft&tihm¥ Wirkmngm,—PrQb- 
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leme des Gesamtstoff und Krafticechsels. — 8toff und Kraftwechsel Einzelner 
Organs und Zellen. Berlin and Vienna: Urban & Schicarzenberg, 1921, vol. 2, l h 
ed„ rev., pp. VI11+723, figs. 38). —Tills is a revision of the third edition of part 2 
of this textbook on physiological chemistry (E. S. R., 34, p. 568). The corre¬ 
sponding revision of pa.it 1 lias been previously noted (E. S. R., 44, p. 556). 

An aspect of protein metabolism, D. N. Paton (Brit. Assoc. Adv. Sci. Rpt 
87 {1919 ), pp. 294-307). —This presidential lecture, delivered before the Physi¬ 
ology Section of the British Association for the Advancement of Science, deals 
principally with the question of the significance of creatin in protein metabo¬ 
lism. Evidence is presented from the literature and from hitherto unpublished 
results from the author’s laboratory that the significant part of the creatin 
molecule is the guanidin nucleus, and that by the formation of creatin free 
guanidin resulting from the decomposition of the protein is detoxicated and 
rendered available for synthesis into muscle substance. A list of 32 literature 
references is appended. 

Comparative metabolism of proteins of unlike composition, W. G. Kabb 
(Jour. Biol. Chem45 (1921), No. 2, pp. 289-295). —To determine whether the 
proportions of the end products of nitrogenous metabolism in the urine are 
altered by the type of distribution of nitrogen in the protein intake, metabolism 
experiments were conducted on dogs using diets varying only in the character 
of the protein. Casein was selected as an example of a protein with a low 
content and gluten with a high content of amid nitrogen. These were fed on a 
high and low protein intake, the remaining calorific requirement being sup¬ 
plied by equal weights of lard and sucrose, with a supplement of 2 gm. of 
NaCl and 5 gm. of bone ash. Additional experiments were also conducted 
using dried commercial brewery yeast as the sole source of nitrogen. Urinary 
analyses were made in the casein and gluten experiments and analyses of both 
urine and feces in the yeast experiments. 

The urinary ammonia output was found not to he influenced to any appre¬ 
ciable extent by the character or quantity of the two proteins. The average 
excretion on the casein diets was 6.5 per cent and on the gluten diets 5.6 
per cent of the total nitrogen. The slight increase on the casein diet is thought 
to be due to the greater potential acidity of the casein. The creatin found was 
apparently independent of the nature of the protein and the creatinin evidently 
of endogenous origin. 

The ammonia output in the yeast experiments compared favorably with that 
of the casein and gluten, giving further evidence that it is not influenced by 
the character of the protein. The utilization of the yeast nitrogen was about 
80 per cent 

Creatin and muscle tonus in man, F. S. Hammett (Jour. Amer. Med. Assoc., 
76 (1921), No. 8, pp. 502, 503). —The author reports a series of analyses of blood 
from two individuals, first during catatonic stupor and later as the subjects 
emerged from this condition. In both subjects an absolute and relative in¬ 
crease in creatin occurred with the reestablishment of muscular tone, the 
increased creatin continuing for some time after the beginning of perceptible 
muscular movements. These results are thought to support the theory that 
creatin is an endpoint of the catabolism of that phase of muscle-protein catabo¬ 
lism associated with the condition of muscle tonus. 

Gastric analysis.- —I, H, M. E. Rehfctss and P. B. Hawk: (Jour. Amer. Med . 
Assoc., 76 (1921), Nos. 6, pp. 371-373 ; 9, pp. 564-566). —Two papers are noted. 

I. Fundamental principles. —The principal functions of gastric analysis are 
summarized as the determination of evacuation time or motor activity, the 
determination of secretory activity and work, and the detection of the presence 
of pathological products. Factors considered essential to a satisfactory under- 
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standing and interpretation of gastric analysis are an absolute conception of 
normal gastric work, including variations in evacuation and secretion, and of 
the normal sequence of digestive and interdigestive phases, and a proper 
standardization of test meals. 

II. The inter digestive phase or the principles governing the phenomena of (he 
resting stomach. —The authors discuss the characteristics of the normal inter- 
digestive or rest period of gastric analysis on the basis of their previous findings 
on men (E. S. R. t 34, p. 683) and those of Fowler and Zentmire on women 
(E. S. R., 36, p. 582), together with subsequent observations in the series of 
studies on gastric response to foods (E. S. R., 44, p. 665). 

“ The interdigestive period reveals three phenomena: The first motor, in 
which peristole and tonal and hunger contractions supplant peristalsis; the 
second, a lessening in secretory velocity and a reduction of the titratable 
acidity to less than half of that seen in the. digestive phase; and the third, 
an alteration in the status of the stomach and duodenum during this period, 
which accounts for some of its characteristics. 

“ In health a satisfactory balance is maintained between the digestive and 
interdigestive periods. In disease, on the other hand, this balance is ruptured 
and altered and the interdigestive period may be completely obliterated—a con¬ 
dition comparable to incompetence in other organs of the body.” 

Some phases of the pathology of nutrition in infancy, W. McK. Mabriott 
(Amer. Jour . Diseases Children , 20 (1920), No. 6 , pp. 461*485 ).—In this paper, 
presented before the Harvey Society of New York on March 27, 1920, the author 
discusses two types of nutritional disturbances in children, one an acute toxic- 
like condition usually following severe diarrhea, and the other a chronic state 
of failing nutrition, known as marasmus. It is shown that the clinical picture 
in the first condition is due to lack of water and in the other to lack of nour¬ 
ishment. Nutritional methods for the restoration of normal processes in both 
conditions are discussed. 

A study of the urine sugar in infants, R. M. Greexthal (Amen Jour. Dis¬ 
eases Children, 20 {1920 ), No 6 , pp. 556-561 ).—A series of 170 urinary sugar de¬ 
terminations upon 37 infants, normal in the sense of' being free from infections 
or gastroenteric disturbances, is reported. The determinations were made upon 
8-hour collections of urine, using the method of Benedict and Osterberg (E. S. B., 
39, p. 112) with slight modifications.. Both total and nonfermentable sugars 
were determined, and the fermentable sugars were calculated by difference. 
Qualitative tests by Benedict’s reagent were made on each sample. 

The urine in all cases was found to contain a determinable amount of reducing 
sugar, which was not dependent upon the volume of urine, but was directly 
proportional to the amount of sugar ingested, the increase being distinctly in 
the fermentable portion. On a constant sugar intake the excretion of both 
fermentable and nonfermentable sugars was fairly constant. The extreme vari¬ 
ations in total sugar excretion calculated to a 24-hour basis vrere 100' and 815 
mg,, the nonfermentable varying from 45 to 258 mg. Considering only the 
amount of urinary sugar in infants receiving from 6 to 7.5 mg, of sugar, the 
values for total sugar ranged from 100 to 400 mg. and for the nonfermentable 
portions from 45 to 150 mg. 

It is pointed out that the results obtained in this study in general confirm 
those of Benedict et al. on the urinary sugar of adults (E. S. K, t 39, IV 874), 
but are in contradiction to the conclusions of Porter and Dunn (E. S. R., 34, 
p. .,258) that there is no direct relationship between, the amount of sugar 
ingested by infants and the presence of sugar in the urine. This discrepancy is 
thought to be' due to the. fact that the above authors used qualitative tests 
only, . . . ■, ,' , 
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The so-called vitamins, B. Neppi (Qior . Chim. Indus, ed Appl2 (1920), No. 
10, pp. 573-580). —This is a brief and comprehensive discussion of some of the 
important work on vitamins. 

Economy in feeding the family: Why we must have vegetables, E. H, Jen¬ 
kins ( Connecticut State Sta. Bui. Inform.. 11 (1920), pp. 3). —In this discussion 
of the importance of vegetables in the diet, special attention is paid to 
vitamins. 

The effect of yeast on the utilization of food by white mice, ft. ft. Ben- 
shaw (Amer. Nat., 55 (1921), No. 636, pp. 73-78). —In order to eliminate the 
question of variability of individual animals from the point of view of effi¬ 
ciency as energy transformers in vitamin studies, the author suggests feeding 
a number of animals a basal diet plus such an amount of vitamin-containing 
material as to keep the animal in weight equilibrium over a period of time. 
When this weight equilibruium has been maintained for a number of days and 
the food consumption noted, the same daily ration should be fed with the 
exception of a larger vitamin content and the weight noted at the end of 
the same period of time. 

Data from a preliminary experiment conducted on mice according to this 
scheme are reported. These show that mice which have been brought to 
approximate weight equilibrium on a diet of casein, starch, lard, butter, salts, 
and 1 per cent of yeast gain appreciably in weight when kept for approxi¬ 
mately the same time on the same ration with 3 or 5 per cent of yeast, the 
starch and casein being changed to maintain the same calorific value. 

A critique of experiments with diets free from fat-soluble vitamin, T. B. 
Osbobne and L. B. Mendel (Jour. Biol. Chem., 45 (1921), No. 2, pp. 277-288, figs . 
5).—Attention is called to the conflicting results obtained by various investiga¬ 
tors as to the effect on young rats of diets supposedly free from vitamin A. 
In some cases growth continues at a nearly normal rate for periods from 60 
to SO days, while in others no growth is obtained under apparently identical 
conditions. The conflicting results obtained in the use of lard as the only 
source of vitamin A are also quoted as illustrative of the general discrepancy 
of results and as suggestive of the possibility that these discrepancies may 
be due to failure to completely remove vitamin A from the basal ration. 

New data are reported on experiments in which the protein (casein or 
edestin), the corn starch, and the previously dried brewery yeast used in the 
basal ration were boiled three successive times with absolute alcohol under a 
reflux condenser and then filtered off by suction. The diets consisted of 
extracted protein IS, starch 48, salt mixture 4, and lard 30 per cent, with 0.4 
gm. of extracted yeast administered daily apart from this ration. 

The growth curves of young rats on this ration as compared with those of 
animals 011 the same ration of unextracted materials showed that this treat¬ 
ment caused a reduction of the period of undiminished growth, although in 
all eases there was limited growth for some time. This is thought to indicate 
that the extraction may have removed from the food a small amount of 
vitamin A or other substances which may be of importance for the well-being 
of the animal. 

The authors are of the opinion that, unless the ability of the animals to 
grow in the supposed absence of vitamin A is due to exceptional vitality of 
the individuals or to reserve stores of the vitamin in the body, “ it seems 
necessary to conclude, in the light of our experience, that removal of fat- 
soluble vitamin from even purified proteins and carbohydrates is accom¬ 
plished with far greater' difficulty, than has been hitherto suspected. 1 ” 

The effect of certain dietary deficiencies on the suprarenal glands, OH. 
Kkt.ie way {Proc. Roy. Soe. [London], Ser. B, 92 (1921), No. B 61 t 2, pp. 6-27, pi. 
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1, fig. 1 ).—-The studies reported in tills paper consist essentially in an investiga¬ 
tion of various points brought out in the observations of McCarrison on the 
enlargement of the adrenal glands with increase in their content of adrenalin 
In pigeons suffering from polyneuritis on a polished rice diet (E. S. R., 44, 
p. 262). 

Preliminary observations on normal pigeons which had been Kept caged for 
varying periods showed a progressive increase in the weight of adrenalin per 
kilogram of body weight with prolonged captivity. While it has not been proved 
how far this was due to lack of exercise and how far to seasonal variation, 
the data are thought to indicate the necessity of using as controls, in any study 
of the effect of diet on the adrenals, birds kept on normal diet for the same 
period under identical conditions. 

The experimental data reported include observations on pigeons fed with 
polished rice alone and with the addition of Marmite, olive oil, cod liver oil, 
and casein extracted with ether and absolute alcohol, the weight of adrenals 
and content of adrenalin being compared in each case with that of normal birds 
kept under the same conditions. These data confirm McCarrison’s observa¬ 
tions on the occurrence of enlargement of the adrenals with increased store of 
adrenalin in pigeons fed on polished rice, and show the same to be true of those 
fed on polished rice plus either protein or fat The changes were prevented by 
the addition of an adequate ration of yeast extract. The addition of yeast ex¬ 
tract to a basic diet of polished rice with extra fat or protein did not prevent 
an Increase in the store of adrenalin but did prevent the enlargement of the 
glands. 

In an effort to explain the enlargement of the adrenals, the theory that it was' 
the result of inanition and due to the storage .in the adrenal cortex of lipoids 
which had been set free by the breaking down of body tissues was tested by 
determinations of the cholesterol- content of the adrenals and blood of poly-' 
neuritlc pigeons and of pigeons and rabbits fed on a normal diet with the addi¬ 
tion of cholesterol. In pigeons with extreme symptoms of polyneuritis an in¬ 
crease in the percentage of cholesterol in the blood was noted, but no evidence 
of storage in the adrenals. The production of hypercholesteremia in normal 
rabbits and pigeons resulted in a small Increase in the content of adrenalin in, 
the adrenals. 

“ The increased content of adrenalin . in the adrenals of birds on deficient 
diets is attributed to diminished output of adrenalin as a result of lowered 
body metabolism. The edema which occurs in some cases of experimental poly¬ 
neuritis is not due to increased output of adrenalin. Daily administration' of 
adrenalin to birds fed on normal or polished rice does not cause edema, nor 
does it accelerate or retard the onset of polyneuritis in pigeons on a polished 
rice diet.” 

Report on an outbreak of pellagra amongst Armenian refugees, 1916- 
X7 [Food in relation to pellagra], R. G. White (Egypt Dept . Pul). Healthy, 
Bpts, and Notes Pul). Health Labs.. No. 2 (1919), pp. 46, pis. 11 , fig. 1). — -The his¬ 
tory of the refugees and of the outbreak is given, as well as information on. 
the nature of food and employment, and also details regarding the clinical,, ex¬ 
perimental, and bacteriological examinations which were made. 

The weight of evidence, according to the author, points directly ■ to a faulty 
diet as a causal factor in the outbreak. Pellagra was eradicated 'from the camp 
by correcting' the faulty dietary, all other conditions' remaining the, same. The 
consumption of maize may have been a factor in the causation fee outbreak* 
but only as far as it may have been responsible for some deficiency in the diet 
“ It certainly bad no direct causal relation to the disease.” 
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Scurvy: Fast and present, A. F. Hess {Philadelphia and London: J. B. Lip- 
pincott Go 1920, pp. VII -{-279, pis. 11, figs. 12; rev. in Brit. Med. Jour., No. 8183 
(1921), p. 85). —In this volume, said to be the first treatise on scurvy which 
has been published in English since the work of Lind in 1772, the author 
has brought together the recent advances in the knowledge of this nutritional 
disease, both from the experimental and clinical standpoint. A brief history of 
the disease, including its occurrence in the various armies and in the civilian 
populations during the recent war, is followed by chapters on pathogenesis and. 
etiology, the antiscorbutic vitamin, gross and microscopic pathology, experi¬ 
mental scurvy, antiscorbutic foods, symptomatology and diagnosis, prognosis, 
treatment, metabolism, and the relation of scurvy to other diseases. 

The book is illustrated by various charts, micrographs, and radiographs, and 
an extensive bibliography is appended. 

ANIMAL PRODUCTION, 

Nitrogen and other losses during the ensiling of corn, R. H. Shaw, P. A. 
Wright, and E. F. Deyshee (17. S. Dept. Apr. Bui. 953 (1921), pp. 16). —The 
authors report data on the composition and nitrogen distribution during two 
seasons of samples of corn silage taken from bags buried at different levels in 
a cylindrical concrete silo at the Dairy Division farm at Beltsville, MdL 

There was in general a perceptible loss of nitrogen from the bags, due mainly 
to the escape of albuminoid nitrogen in the juice. There was also a considerable 
decrease in the crude fiber and in the furfural-yielding bodies, while the reduc¬ 
ing and nonreducing sugars almost entirely disappeared. It is estimated that 
the loss of nitrogen in the 2,579 lbs. of juice collected during the first year rep¬ 
resented the protein in about 1,500 lbs. of average silage, while in the second 
year, when the amount of juice (9,494.5 lbs.) was much greater, due to the rela¬ 
tive immaturity of the corn, the loss was equivalent to the protein in 7,500 lbs. 
of silage. 

There is a bibliography of 19 titles. 

Analysis of Russian thistle hay ( North Dakota Sta. Bui. 146 (1921), p. 5 ).— 
Russian thistle hay was found to have the following percentage composition: 
Moisture 6.5, crude protein 12.5, ether extract 3.3, crude fiber 22.3, nitrogen-free 
extract 39.9, and ash 15.5. xl mineral analysis is also given. The cathartic 
properties of the hay are attributed to potassium cblorid. 

Commercial feeding stuffs, E. G. Peoulx et al. ( Indiana Sta. Bui. 252 
(1921), pp. 15). —This bulletin consists of suggestions for users of commercial 
feeding stuffs, tabulated average analyses, notes on the consumption of various 
classes of feeds in Indiana, and statements of some of the provisions of the 
State Feeding Stuffs Control Law. 

A study of the distribution of iodin between cells and colloid in the thy- 
, roid gland.—X, Methods and results of study of beef, sheep, and pig thy¬ 
roid glands, A. L, Tatum (Jour. Biol. Chem ., 42 (1920), No. 1, pp. 47-58). —Col¬ 
loid-free thyroid tissue was secured by washing frozen sections of the fresh 
gland in Ringer’s solution, sections being cut sufficiently thin to open all acini. 
The cell mass contained appreciable amounts of iodin but the percentage varied 
considerably, although the ratio of this percentage to the percentage in the 
whole gland is considered fairly constant. Two pig, 9 sheep, and 18 ox thyroids 
were used in the investigation. 

Effect of feeding the pineal body upon the development of the albino- rat, 
W. R. Sisson and J. M. T. Finney (Jour. Expt. Med., 21 (1920), No. 3, pp. 
385-846 pi 1 figs. 5) —Experiments are reported which show that'the feeding of 
desiccated pineal body of young calves was without effect upon the development 
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of young albino rats, being without Influence on the body dimensions and 
weights of the thymus and testes. 

Initiative in evolution, W. A. Kidd ( London; H. F. & G. Witlierby . 1920, pp. 
X-f -262, figs. SO ).—The author assembles as evidence in favor of his well- 
known theory of use-inheritance a variety of information as to the distribution 
and direction of -the hair on the bodies of domestic animals and man, and 
reports observations on the influence of harness on the hair of horses. 

Fat cattle prices and pure-bred values, E. N. Wentwobth (Breeder's Gas., 
79 (1921), No. 21, p. 947, fig. 1). — The author has studied the sales records of 
pure-bred Shorthorn, Hereford, and Aberdeen-Angus cattle during the years 
1900 to 1920. The prices received averaged about three times the current values 
of native steers of comparable quality sold on the Chicago market From 1900 
to 1903 and from 1916 to 1920 the pure-bred cattle were relatively more valuable, 
but during the intermediate period they were less valuable. 

Hive stock investigations for the year 1920-21, C. W. McCampbell (Kan¬ 
sas St a., Fort Hays Substa . [Pamphlet], 1921 , pp. 3S ).—This publication was 
designed for distribution during the cattlemen’s “ round-up ” at the Fort Hays 
Substation in April, 1921, and reports experiments with cattle and sheep de¬ 
signed particularly to show the value of wheat straw in the winter ration. 

In a 120-day experiment with 6 lots of 10 mature cows just off the range with 
suckling calves at side, the lot fed wheat straw exclusively (25.5 lbs. per head 
daily) lost on an average of 0.02 lb. per cow per day, while the lot fed sorghum 
silage exclusively (42.5 lbs. per head daily) lost 0.23 lb. The replacement of 
12.5 lbs. of silage by 2 lbs. of cottonseed cake produced a gain of 0.013 lb. 
The addition of 2 lbs. of cottonseed cake to the straw ration caused a daily 
gain of 0.5 lb. The combination of 20 lbs. of straw and 30 lbs. of silage pro¬ 
duced a daily gain of 0.37 lb., while 15 lbs. of straw, 30 lbs. of silage, and 2 lbs. 
of cottonseed cake produced a gain of 1.08 lbs. 

In a 120-day experiment with 2 lots of 20 375-lb. steers each, It was found that 
a ration of 11.73 lbs. of wheat straw and 1 lb. of cottonseed cake produced a 
daily gain of 0.5S lb., while a ration of 21.25 lbs. of sorghum silage and 1 lb. of 
cottonseed cake produced a daily gain of 0.5 lb. The gains of these lots during 
the summer and the following winter will be reported later. 

In a 100-day test with 59 70-lb. lambs divided into 2 lots, it was found that a 
ration of 2 lbs. of sorghum silage, 0.66 lb. of wheat straw, and 0.125 lb. of 
cottonseed meal resulted in a loss in weight averaging 0.052 lb. per head daily. 
When 0.25 lb. of ground kafir was added to essentially the same ration there 
was a slight gain, averaging 0.035 lb. Neither ration is considered satisfactory. 

In a 100-day test with 175 mature ewes divided Into 2 groups,, it was found 
that a ration composed of wheat straw and cottonseed meal, the latter replaced 
by ground kafir and bran during the last 40 days, resulted in a loss in weight, 
but the addition of cane silage to such a ration produced a slight gain. These 
sheep showed decided lack of thriftiness which disappeared when cottonseed 
meal was dropped from the ration and replaced by kafir and bran. A similar 
improvement was noted, however, in a subgroup of the silage-fed lot in which 
kafir and bran were fed in conjunction with cottonseed meal. 

Us© of feed experiments, C. R. Moulton, W. S. Ritchie, and L. D. Hjligh 
■( Missouri Sta . Bui. 179 (1921), pp. 11-13 , figs. 4 ).—Charts are presented show¬ 
ing, the growth in weight, height, girth, and length that' may foe expected of 
beef animals from birth to four years of age when fed full, medium, and poor 
rations, "respectively. 

[Cattle feeding experiments at the North Dakota 'Station] (North Dakota 
Sta, Bui 146 (1921), pp . 20, 21, 28-34). —A continuation of the grazing and nu¬ 
trition experiments noted from Bulletin 136 (E. S. R,, 43, p. 374) is reported. 
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In the fourth year (1919) of the pasture test of native range grasses, steers 
given 3 acres per head exhausted the pasture in 90 days, while steers given 5, 
7, or 10 acres per head were carried throughout the season of 140 days. The 
average of the 4 years shows that the maximum gains per steer were secured 
with 7 acres to a steer and the maximum gains per acre with 3 to the steer. 

In two repetitions of the comparison between high and low protein rations 
of equal energy, one made with 700-lb. yearling steers and the other with 
calves, no marked or consistent differences in gains or economy of gain were 
observed betwen the groups fed the two rations. 

The cut-over pine lands of the South for beef-cattle production, P. W. 
Farley and S. W. Greene (U. S. Dept, Agr. Bui, 827 (1921), pp, 51, figs . 18 ).>— 
This is a survey of the cattle industry in the Coastal Plain region of the south¬ 
eastern part of the United States, and the possibilities of the cut-over lands 
for beef production. Discussions of climate, soils, land ownership, pastures, 
feeding of cattle, buildings and shelter, diseases, water supply, and markets are 
included. 

The improvement of the native pastures is considered the most important 
problem facing the beef producer in this region, and it is recommended that the 
main emphasis be placed upon the spread and protection of carpet grass and 
lespedeza. For winter feeding corn stover, legume hays, cottonseed hulls, and. 
corn silage are the principal roughages recommended, while for concentrates 
the main reliance is placed upon velvet beans. 

A brief report is made of a feeding experiment conducted in collaboration 
with the Mississippi Experiment Station showing that essentially the same 
gains and economy of gain were secured whether the velvet beans and pods were 
crushed or not. The steers, however, seemed to relish the whole beans better 
than the crushed beans. 

Heavy and light grain rations when fed in connection with corn silage 
and clover hay for fattening steers, E. A. Trowbridge (Missouri Sta. Bui. 179 
(1921), pp. 15, 16, fig. 1 ).—Results of a 120-day feeding experiment with 5 lots 
of 8 900-lb. steers are tabulated. The standard ration consisted of corn, linseed 
cake, alfalfa hay, and corn silage and resulted in a daily gain of 2.85 lbs. per 
head. When this was modified by feeding the corn during the last 60 days only, 
the daily gain was 2.39 lbs. The gain was 2.14 lbs. when no concentrates were 
fed during the first 60 days, 2.12 lbs. when corn was entirely omitted hut with 
cake fed throughout, and 1.99 lbs. when the corn was omitted and the cake fed 
during the last 60 days only. 

Barley v. com for fattening steers (Wisconsin Sta. Bui. 828 (1920), pp. 12, 
18 ).—In an experiment by J. G. Fuller, F. B. Morrison, and J. M. Fargo a lot of 
10 steers fed crushed barley, cottonseed meal, corn silage, and mixed hay for 
126 days gained 2.45 lbs. per head daily, while a similar lot fed shelled corn in 
place of barley and an increased proportion of cottonseed meal gained: 2.03 lbs. 
The barley lot shrank more in shipment but sold for 15 cts. more per 100 lbs. 
"Considering all the factors, crushed barley in this trial was worth fully as 
much per ton as shelled com for beef production.” 

Nutrition of heifers—raising calves on milk substitutes, A. O. Ragsdale 
and C. W. Turner (Missouri Sta. Bui. 179 (1921), p. 22 ).—'Two lots of calves 
were taken off skim milk at the age of 60 days. The lot fed soy bean hay and a 
mixture of corn chop, bran, and linseed meal (4:1:1) made 71 per cent of 
the normal gains in weight and 70 per cent of the normal gains in height. The 
lot fed alfalfa hay and a similar grain mixture in which soy bean replaced 
linseed meal made less than 40 per cent of the normal gains in weight and 45 
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per cent of the normal gains in height. The differences are attributed largely 
to the fact that the second lot would not eat large quantities of the hay. 

Sunflower silage for sheep, H. Hackedoen ( Washington Sta. Bui. 138 
(1920), pp. 11, 12). —From a study of the composition of sunflower silage and its 
digestibility by sheep, it was found that 100 lbs. of the silage contained 1.72 
lbs. crude protein, 1.76 lbs*, ether extract, 6.42 lbs. crude fiber, and 9.96 lbs. 
nitrogen-free extract, which 1, 1.45, 2.5, and 5.67 lbs., respectively, were 
digested. 

Two lots of 5 lambs each were fed barley, cull beans, pea straw, and corn or 
sunflower silage. The lot fed corn silage required 4.4 lbs. of grain, 1.9 lbs. of 
pea straw, and 5.3 lbs. of silage per pound of gain, while the lot fed sunflower 
silage required 6.7 lbs. of grain, 3.1 lbs. of straw, and 8.1 lbs. of silage. The 
length of the feeding period is not stated. 

Utilization experiments with poppy seed cake and walnut cake, F. 
Honcamp, H. Zimme&mann, and E. Blancs: ( Landw. Vers, Sta,, 93 (1919), 
No. 1-2, pp. 77-90, pis. 2). —Digestion trials are reported in which oil cake from 
two varieties of poppy seed and decorticated and undecorticated walnut cake 
were fed to two sheep during 10-day periods in conjunction with meadow hay. 
The composition of the cakes and the average of the digestion coefficients for 
the two sheep follow: 

Composition and digestibility of poppy seed cake and walnut cake . 


| Composition (dry basis). j Digestibility (sheep). 

I_!_ 


Kind of oil cake fed. 

Crude 

protein. 

Ether 

extract. 

Crude 

fiber. 

N-free 

extract. 

Ash. 

Organic 

matter. 

Crude 

protein. 

Ether 

extract. 

Crude 

fiber. 

N-free 

extract. 

Poppy seed: 

Brown. j 

Perct. 

Per ct. 

Per ct. 

Per ct 

Per ct 

Perct. 

Per ct 

Per ct. 

Perct 

Per ct 

- 35.14 1 

5.80 j 

15.43 ! 

27.52 

16.11 i 

' 88.6 

81.6 

99.5 

. 40.9 1 

60*3 

White. : 

! 44.40 

8.10 ! 

10.18 j 

27.09 

10.23 j 

j 85.8 

90.9 

89*1 

91.0 

72.0 

Walnut: i 

'Undecorticated.. ] 

23.22 

8.96 ! 

! 30.90 ! 

31.95 

1 4.97 

53.5 

83.8 

97.5 

14.5 

58.0 

Decorticated....! 

45.81 | 

: ■ i 

9.55 1 

6.76 

32.12 

5.76 j 

88.8 

; 91.2 

97.9 

86.9 

@4*7 


The brown poppy seed cake was made from a crop raised in Asia Minor and 
the white cake came from East India poppies. 

[Lamb feeding experiments at the Wisconsin Station] (Wisconsin, Sta, 
Bui. 823 (1920), pp. IS, 15), —In three trials by F. B. Morrison and F. Klein- 
heinz lambs fed in a well ventilated barn averaged a daily gain of 0.395 lb, per 
head, while lambs in an open shed partially boarded up averaged 6.386 lb. The 

- latter lambs required 2.5 per cent more concentrates, 10.8 per cent more hay, and 
1.9 per cent more silage per unit gain. 

In other experiments it was found that cottonseed meal is fully equal in value 
■■■ to linseed meal for fattening lambs. Gluten feed, when fed in large enough 
-amounts to balance the ration, produced as rapid gains as linseed meal but not 
1 as high a finish. 

- ( Beet by-products for fattening Iambs, E. J. Maynabd (Colorado Sta. Bnl. 
i'%$$ (1921), pp. 12, figs. 4).—This is a report of a 98-day feeding trial, begun 

November 28, 1920, and involving 8 lots of 32 lambs each* The following table 
/ summarizes the methods of feeding and the main results. 


64469°—21-6 
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Use of beet molasses and molasses beet pulp in a■ 93-day lamb feeding test 





Initial 

Daily ration. 

Daily 

Feed per pound of gain. 


Lot. 

Beet product fed. 

Grain 

fed. 

weight 

per 

lamb. 

Beet 

prod¬ 

uct. 

Grain. 

Alfalfa 

hay. 

gain 

per 

lamb. 

Beet 

prod¬ 

uct. 

Grain. 

Alfa fa 
hay. 

Dressed, 

weight 

1 

None.....__ 

Com.... 

Lbs. 

70.7 

Lbs. 

Lbs. 

1.03 

Lbs. 

2.50 

Lbs. 

0.334 

Lbs. 

Lbs. 

3.09 

Lbs. 

7.49 

Per ct. 
50.6 

2 

Molasses. 

...do. 

71.0 

0.30 

.76 

2.53 

.347 

0. S6 

2.20 

7.26 

50.4 

3 

.do.. 

Barley.. 

71.1 

.30 

.76 

2.54 

.314 

.95 

2.43 

S.0S 

49.7 

4 

.do. 

Oats.... 

71.1 

.30 

.76 

2.61 

.323 

.92 

2. 36 

8.09 

49.0 

5 

6 

Dried pulp. 

.....do.. 

None.... 
Corn.... 

71.2 

70.8 

1.03 
.52 

.52 

2.45 

2.50 

.314 
.351 i 

3. 28 
1.4S 

1.47 

7.81 
7.12 

49.0 
51.3 

7 

.do. 

...do. 

70.9 

.34 

.69 

2.67 

.338 | 

1.02 

2.04 

7.91 

50: o' 

8 

Wet pulp. 

...do. 

71.3 

5. 56 

.52 

2.17 

.367 | 

j 

15.14 

1.41 

5. 92 

51.8 


It is stated that beet molasses formed 25 per cent of the dry matter in the 
molasses beet pulp. The wet pulp had an average moisture content of SS per 
cent, the dry pulp 11.4 per cent. Proximate analyses, made by E. L. Scott, of 
the feeds offered are tabulated. 

Lot 1 showed the least shrinkage and lot 5 the greatest. The feeding of the 
dried beet pulp did not increase the labor cost over the straight grain ration. 
Molasses feeding increased the labor cost slightly, while the use of wet pulp 

more than doubled it. __ 

Variation in farrow, with special reference to the birth, weight of .- 

W. J. Carmichael and J. B. Rice (Illinois Sta. Bui 226, abs . (1920), p. -£).— The 
complete bulletin has been noted (E. S. R., 43, p. 571). 

Growing hogs in Georgia, R. M. Gridley and P. Tabor (Ga. Gol. Agr. But 
228 (1920), pp. 36, figs. 16). —This general discussion includes information con¬ 
cerning hog pastures in the southern part of the United States. 

Study of comparative value of protein supplements in swine rations, H. 
Hackedqbn ( Washington Sta . Bui 158 (1920), pp. 12, 13). — In an experiment 
with 45-lb. pigs, 4 lots were fed barley and shorts (3:1) and a protein supple¬ 
ment until they reached a market weight of 225 or 250 lbs. The nutritive ratios 
were widened as the experiment progressed but were kept uniform from ration 
to ration. The supplements fed and the amounts of feed required per^poQg. 
of gain were as follows: Linseed meal, 3.34 lbs.; fish meal, 3,39 lbs. Linkage \ 
4.03 lbs.; and coconut meal, 4.4 lbs. The coconut meal ration was f at ki to be * 
too bulky with the high proportion of coconut meal.used. 

In a grazing experiment in which hogs on pasture were compared with others 
in the dry lot, it was found that an acre of alfalfa pasture in 44 days saved 877 
lbs. of grain and an acre of pea forage in 60 days saved 680 lbs. of grain. In a 
hogging-off experiment 15 94-lb. pigs, on an acre of corn yielding 36.7 bn, per : 
acre, produced 487.5 lbs. of pork in 30 days. 

[Hog feeding tests at the Edgeley Substation], O. A. Thompson (Worth 
Dakota Sta. But 1J}5 (1921), pp. 24-26). —Data collected during three years are 
tabulated, showing the gains of a group of hogs which were turned on to 
Canada field peas in August and then allowed to hog-off a field of white flint 
com. A brief test in feeding pigs with ground barley in a self-feeder is also 
noted, 

[Hog feeding.experiments at the Wisconsin Station] (Wisconsin Sta. But 
$23 (1920), pp. 8-12, figs . 2).—-Continuation of experiments with whey as a sup¬ 
plement to grain in hog feeding (E. S. R., 44, p. 268) is reported. Younger pigs 
.were employed in the new experiments, which were conducted by F. B. Morri¬ 
son, G. Bohstedt, and J. M. Fargo, and it was found that whey did not provide 
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enough protein for maximum growth when fed alone with barley or com, but 
that a small amount of tankage or linseed meal corrected this deficiency. Ex¬ 
periments also showed that middlings and linseed meal are satisfactory protein 
supplements to corn or barley only when the hogs have access to pasture. In 
the dry lot the addition of skim milk or tankage to such a ration greatly in¬ 
creased the rapidity and economy of gain. A mixture of linseed meal and tank¬ 
age was found more satisfactory than tankage alone as a supplement to corn, 
both on pasture and in the dry lot. 

Experiments were made by Morrison and Bohstedt to test the practical im¬ 
portance of Steenbock’s discovery (E. S. R., 42, p. 461) that vitamin A tends 
to be associated with yellow pigment. Pigs fed yellow corn and tankage gained 
1.59 lbs. per head daily, while pigs fed white corn and tankage gained only 
1.13 lbs. and required 16 per cent more feed per unit gain. Orange-colored 
carrots added to a ration of white corn, linseed meal, and ground rock phos¬ 
phate increased the gain, but sugar beets, which are known to be low in vita¬ 
min A, did not improve such a ration. There were no differences between yel¬ 
low and white corn when there w r ere other sources of vitamin A such as rape 
pasture or legume hay. Because of deficiencies not connected with vitamin 
content a ration of yellow corn and linseed meal was not satisfactory in the 
dry lot even when the lime content was increased by the addition of rock 
phosphate. 

Some notes on perennial and annual pasture crops are included. Biennial 
sweet clover in a 2-year test proved inferior to alfalfa and to red clover. 

Forages for swine, W. L. Robison (Ohio Sta . Mo. Bui., 6 (1921), No. 3-4, pp- 
46-50, fig . 1). —This article consists mainly of excerpts from the section of Ohio 
Station Bulletin 343 (E. S. R., 44, p. 471) dealing with the comparison of forage 
crops. In particular experiments 14, 15, and 17 of the bulletin are reviewed. 

Hogging down corn and soy beans, L. A. Weaver ( Missouri Sta. Bui. 179 
(1921), pp. 16, 17). —In a study of hogging down a field of corn in which soy 
beans had been sown at the final cultivation, it was found that the soy beans 
did not entirely take the place of a protein supplement (tankage). 

Feeding trials with debittered lupines for fattening hogs, Muxler (Mitt. 
Ver. Dent. Scliweinmckter, 28 (1921), No. 4, PP- 73-77).—A lot of 8 hogs fed a 
ration of debittered lupines, potatoes, and mangels (3:16:16) made an average 
daily gain of 0.62 kg. per head during the S weeks of the test. Two other lots 
fed rations containing, respectively, 50 and 100 per cent more lupines made less 
gain but consumed less feed. The gains tended to be proportional to the total 
feed consumption and not to the lupine content of the ration. 

[Field peas for hogs at the Idaho Station] (Idaho Sta. Bui. 122 (1921), pp. 
26, 27). —In a hogging off test during the summer of 1920, 6 fall pigs weighing 
1,091 lbs. were turned on an acre of field peas having an estimated yield of 22 
bn. per acre. They received a 1 per cent barley ration and in 35 days gained 
344 lbs. A lot of 8 pigs weighing 1,656 lbs. and receiving a 2 per cent barley 
ration while on an acre of peas yielding about 20 bu. per acre gained 500 lbs. 
In the same period a lot of 13 spring pigs were kept on a 2-acre plat of peas, 
but received no grain ration. The initial weight per acre was 751.5 lbs. and 
the gain per acre 245.5 lbs. 

In 2 experiments with rolled barley and cracked peas for fattening 150-lb. 
hogs, it was found that a 3:1 mixture produced more rapid and more econom¬ 
ical gains than a 1:1 mixture and was definitely superior to a 1:3 mixture. 
The addition of tankage to the extent of 5 per cent of the grain mixture im¬ 
proved the gains in each case. 

. Soft pork studies, II, J. M. Scott (Florida Sta. Bui. 160 (1921), p. 45-52, 
fig. 1).—This is a report of a more extensive trial than that noted from Bulletin 
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157 (35. S. R., 43, p. 775) of the author’s puncture method of studying the melt¬ 
ing point of the fat of hogs during the progress of a feeding experiment. 

Beginning August 23, 1920, 2 lots of Berkshires (6 sows and 4 barrows to a 
lot) were fed during two 44-clay periods. The pigs had been raised on the sta¬ 
tion farm and had been fed uniformly on a light ration of corn and shorts, with 
access to Bermuda-grass pasture. The initial melting points of the fat ranged 
from 27,9 to 32.8° 0. in lot 1 and from 26.6 to 33.1° in lot 2. 

In the first period the lot 1 pigs were fed peanuts exclusively. By the end of 
the period the melting point of the fat of 9 individuals had declined, the de¬ 
crease varying from 2.4 to 7.2°. The hog with the lowest initial melting point 
showed an increase of 0.5°. During the second period these hogs were fed 
corn, ■shorts, and cottonseed meal (4:5:1). For all of the 8 hogs of which 
there were records there was an increase in the melting point varying from 
0.7 to 8.5°, 

Lot 2 were fed corn, shorts, and cottonseed meal during the first period. In 
the case of 8 pigs there was an increase in the melting point ranging from 0.9 
to 4.5°. The two animals with the highest initial melting points showed a 
decrease of 0.6 and 1.3°, respectively. During the second period lot 2 were 
fed peanuts alone. In 5 cases the melting point declined and in 5 cases it in¬ 
creased over the first period. The greatest decrease was shown by the pig with 
the highest melting point at the end of period one, and the greatest increases 
were shown by the 2 pigs having the lowest melting point at that time. 

The change in the fat of peanut-fed rabbits, S. T. Dowell (Science, n. ser., 
53 (1921), No. 1277, p. 487). —In connection with the soft pork investigations at 
the Oklahoma Experiment Station, 4 rabbits were fed peanuts and alfalfa for 
6 weeks. One was killed at the end of the feeding period and the others after 
a fast of 3, 5, and 7 days, respectively. It was found that starvation caused a 
progressive decrease in the iodin number of the back fat (from 96 to 66) and 
the kidney fat (from 98 to 92), but the liver fat, which increased in amount 
as was expected, did not change its iodin number. It is concluded that the 
animals utilized the softer fats for body maintenance during fasting. 

[Horse feeding results at the Missouri Station], E. A. Trowbridge and D. 
W. Chittenden (Missouri Sta. Bui 179 (1921), pp. 17, 18, figs . £).—Seven Per- 
cheron foals made an average daily gain of 1.51 lbs. per head from September 
26, 1919, until they were put on pasture May 1,1920. The ration averaged 6,75 
lbs. of a grain mixture (oats, corn, and bran, 2:2:1) and 7.47 lbs. of choice 
alfalfa hay. 

During 6 weeks in January and February, 1920, 6 mares not working were 
fed 15 lbs, of silage per head daily which they ate readily. The silage was fed 
in the evening, oat straw being given in the morning. The grain ration aver¬ 
aged 9.5 lbs. and the mares gained 15 lbs. per head during the feeding period. 

Poultry as an economical producer of food, A. R. Lee (Jour. Amer. Assoc. 
Imtr. and Invest. Poultry Hush., 7 (1921), No 4, pp. 21, 82 ).—At the Beltsville, 
Met, Experiment Farm of the U. S. Department of Agriculture Leghorn pullets 
consumed 4.8 lbs, of feed per dozen eggs and Leghorn yearlings 5.5 lbs. Gen¬ 
eral purpose fowls as pullets consumed 6,7 lbs. and as yearlings 9.6 lbs. Exten¬ 
sive data on the cost of fattening chickens secured from commercial concerns 
by the Bureau of Animal Industry showed that 3.26 lbs. of grain and about 1.5 
times this amount of buttermilk were required per pound of gain. 

These results are compared with published data on the feed consumption per 
productive unit of other classes of live stock, and are held to show that poultry 
outrank steers and sheep in their ability to convert farm crops into human food. 

[Poultry feeding at the Missouri Station], H. L. Kempster (Missouri Sta. 
$fil* 179 (1921), pjl 48 i 44)..—-Studies■on protein supplements (E. S. R. ? 43 ? p. 
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776) have been continued. In the pens receiving meat scrap, it is stated, the egg 
production was proportional to the amounts fed. As in earlier experiments, cot¬ 
tonseed meal proved distinctly inferior to meat scrap for egg production. 

Eight lots of White Leghorn chicks were used in a study of the influence of 
supplementary feeds on growth. The greatest growth and lowest mortality 
during the first six weeks occurred in the pen fed both skim milk and egg 
yolk. The least growth and highest mortality occurred in the pens fed either 
white of eggs and bone meal or tankage and green food. Intermediate growth 
occurred when either whole milk, skim milk, whole eggs, or skim milk and 
green feed were given. 

It is stated that second-generation chicks are being raised in the experiments 
in which chickens are being fed materials free from plant carotinoids (E. S. R., 
44, p. 69). The chicks at the age of 12 weeks were normal except for the 
absence of the yellow pigmentation. The growth is described as excellent and 
the mortality was very low. 

Cost of raising Leghorn chicks {Idaho Sta. Bui. 122 (1921), p. 46 ).—Data 
are presented showing the amount of fuel, feed, and labor required to raise 250 
Leghorn chicks to the age of 12 weeks and 118 pullets from the twelfth to the 
twenty-fourth week. 

Some problems of fox farming, J. A. Aixen (Gci Apr., 1 (1921), No. 4, pp. 
159-162, figs. 4 )'—The author presents brief notes on the management of foxes, 
with particular reference to sanitation, feeding, breeding, registration, and 
the standardization of type. The article is based upon the experiences of the 
Fox Research Station, Charlottetown, P. E. I. 

DAISY FARMING—DAIRYING. 

Comparison of feeding standards for dairy cows ( Wisconsin* Sta. Bui . 32$ 
(1920), pp. 7, 8, fig. 1 ).—An experiment involving 16 cows divided into 2 groups 
and fed by the double reversal method during three 5-week periods was con¬ 
ducted by F. B. Morrison, G. C. Humphrey, and F. L. Putney for the purpose of 
comparing a ration balanced according to the Savage standard with one made 
up by the Annsby standard, the proportion of digestible protein in each case 
being the same. During feeding by the Arrnsby standard an average ration 
of 7.21 lbs. of concentrates, 10.8 lbs. of alfalfa hay, and 31.6 lbs. of corn silage 
was fed and the daily yield averaged 25.72 lbs. of milk and 0.97 lb. of butter fat. 
The Savage standard called for an increase in the concentrates and silage to 
10,33 and 32.3 lbs., respectively, and on this ration 2.22 lbs. more milk and 0.07 
lb. more fat were produced per day per cow. 

Further contributions to the physiology of phosphorus and calcium 
metabolism of dairy cows, E. B. Meigs, N. R. Blatherwick, and C. A. Cary 
{Jour. Biol . Ghent., 40 (1919), No. 2, pp. 469-500 ).—In continuing their work in 
the Dairy Division, U. S. Department of Agriculture, previously noted (E. S. R., 
41, p. 678), the authors, working in collaboration with T. E. Woodward, found 
that the phosphorus assimilation of dry dairy cows could be increased by a 
system which reduced the disturbing influence of calcium in the intestines. 
This result was secured by feeding a double ration of the phosphorus-rich grain 
ration (corn-and-cob meal, wheat bran, and cottonseed meal, 5:4:2, with or 
without disodium phosphate) one day without roughage and feeding a double 
ration of the calcium-rich roughage (alfalfa hay and corn silage) the following 
day without grain. 

So far as could be judged by the data collected during balance experiments, 
the calcium assimilation was abnormally low, although the cows showed no 
Indication of calcium privation and carried fetuses with well-formed skeletons. 
Examination of the published records of 186 mineral balance experiments with 
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cattle, sheep, and pigs showed that in practically every case the ratio of calcium 
assimilated to phosphorus assimilated was distinctly less than the characteristic 
ratio of calcium to phosphorus in the skeletons of animals at slaughter. The 
data compiled by Forbes and Keith (E. S. R., 32, p. S58) show that the latter ratio 
is quite constantly 1.9 in the case of mature ruminants and 1.6 in the case of 
swine. The authors argue that if the observed ratios of assimilated calcium 
and phosphorus in balance experiments represent the actual condition the 
animals could not have produced skeletons of normal composition, and they 
conclude that the necessary disturbances to an animal incident to the collection 
of feces and urine in a balance experiment cause profound disturbances in 
calcium metabolism. 

The feeding of inorganic phosphate was found to increase the phosphorus 
content of the blood plasma. The relation between the concentrations of 
plasma phosphorus and urinary phosphorus was not so pronounced, due it is 
thought to differences in the acid-base equilibrium. There was an inverse 
relation between the amounts of calcium and phosphorus excreted in the urine, 
but this relation seemed easily disturbed by other influences, particularly the 
ratio of acids and bases in the ration. 

The influence of calcium and phosphorus in the feed on the milk yield 
of dairy cows, E. B. Meigs and T. E. Woodward (TJ. 8. Dept . Agr. Bui . 9Jf5 
(1921), pp. 28, figs. 3 ).—This is mainly a study of the influence of the “alter¬ 
nate feeding with phosphate” procedure (noted above) on the subsequent milk 
yields of the cows. There were 21 cows of the general herd at Beltsville that 
were fed the experimental rations during a 2~months , dry period preceding a 
lactation. The indications were that the milk yields were higher than was 
expected from previous experience with the herd. For 7 of the cows there was 
a more complete control in that milk records were available following dry 
periods in which only the ordinary feeding methods were used. Between the 
tenth and fortieth days after freshening these 7 cows gave a total of 5,081 
lbs. of milk following ordinary feeding and 6,885 lbs. following the alternate 
rations with disodium phosphate. If the alternate feeding had had no influence 
on milk secretion, it is estimated that the latter total would have been 4,993 
lbs. This figure is based upon the yields after the control feeding, with suitable 
corrections for age differences and the fact that some of the animals aborted. 

The cows in the general herd were fed both during the control and the ex¬ 
perimental feeding substantially according to the Savage standard. Cows on 
365-day advanced registry tests did not respond noticeably to the alternate- 
phosphate feeding, but these cows received heavy rations when dry and in 
the course of the year (including the dry period) they received about 100 per 
cent more protein and 50 per cent more total nutrients than the Savage standard 
calls for. The method of feeding on test thus seemed to supply all the phos¬ 
phorus, needs of the'cows. 

The dosage of phosphorus as Na 2 HPO*.12 H 2 0 varied from 4,5 to 24 gm. per 
day and,caused no digestive disturbances. 

The influence of calcium and phosphorus in the feed on the milk yield of 
.dairy cows, E. B. Meigs and T. E. Woodward (Jour. Dairy 8oi, 4 (1921), No 3 , 

■'PP* ■ 185-211, figs. 3). —Barring minor verbal changes and rearrangement of 
tables, this paper is identical with the bulletin noted above. 

Sunflower silage for dairy cows, G. E. Morton (Colorado Sta. Rpt 1920, 
pp. 19). —In a briefly reported experiment, cows during a period of feeding on 
sunflower silage produced 86 per cent of the butter fat and 91 per cent of the 
milk which they produced during a period of corn silage feeding. Having 
regard to the increased tonnage per acre, the result is considered not unfavor¬ 
able to the sunflower silage. 
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Sunflower silage experience in northern Michigan, D. L. McMillan 
(Hoard's Dairyman ,, 61 (1921), No. 21, pp. 850, 868 , fig. 1).— At the Upper Pen¬ 
insula Substation sunflower silage was fed to the dairy herd. Change to 
oat-and-pea silage did not affect production, but when the feeding of sunflower 
silage was resumed the milk yield declined, due at least in part to advance in 
lactation. Owing to its greater bulk only 35 lbs. of the oat-and-pea silage was 
consumed per head daily, whereas the cows would take 40 lbs. of the sunflower 
silage readily. The oat-and-pea silage was much more expensive to produce. 

Sunflower silage v. corn silage [for milk production], E. G. Woodward 
(Washington Sta. Bui. 158 (1920), pp. 18-20). —Eight cows divided into two 
groups were fed sunflower silage and corn silage by the reversal method for two 
periods of 40 days each. While on corn silage the cows gave less milk, gained 
in weight, and consumed more silage and less grain than on sunflower silage. 
By making a number of assumptions in regard to the relative values of the 
feeds and allowances for the changes in weight, it is concluded that the sun¬ 
flower silage was approximately 92 per cent as valuable as the corn silage. 

Hydrolyzed sawdust as a stock food (Wisconsin Sta. Bui 82S (1920), 
p. 5-7, fig. 1 \,—Pine sawdust hydrolyzed with dilute acid under pressure by 
the methods described by Sherrard and Blanco, as noted on page 202, was fed by 
F. B. Morrison, Cf. C. Humphrey, and R. S. Hulce to 3 dairy cows during a 
4-week period. The concentrate ration consisted of sawdust, barley, bran, and 
linseed meal (6: S: 6: 3), with alfalfa hay and com silage as roughage. It is 
stated that the cows kept up their production and maintained weight during 
this period even better than when fed barley, bran, and linseed meal (11:6: 3) 
during the preceding and following periods. 

The effect of exercise and feed upon the vitality and breeding ability of 
bulls, E. G. Woodward ( Washington Sta. Bui. 158 (1920), p. 20). —Daily exer¬ 
cise of Ayrshire, Jersey, and Holstein herd bulls in a treadmill was found to 
diminish the time required for service in the case of a slow bull and to increase 
the motility and longevity of the spermatozoa as determined by microscopic 
examination of samples of semen collected from the vagina of the cows served. 

Unit requirements for producing market milk in southeastern Louisiana, 
J. B. Bain, G. E. Braun, and W. D. Wood ( U. S. Dept. Agr. Bui. 955 (1921), 
pp. 15) .—This is a report on the cost of producing milk in Tangipahoa Parish, 
La., in the two years beginning in March, 1918, and is based upon field studies 
conducted according to the plan followed in previous investigations of this 
series (E. S., R., 44, p. 774). Records were obtained from 14 farms for the full 
two years and from 8 others during one year. The data cover 892.6 cow years 
and the average production was 3,106 lbs. The milk is sent to New' Orleans 
for consumption as fluid milk. The following table summarizes the average 
feed and labor requirements for the two years: 


Miscellaneous expenditures and amounts of feed and labor expended for milk 
production in Tangipahoa Parish , La. 


Basis of computation 
and season. 

Mill 

feed. 

. Home¬ 
grown 
grain. 

Le¬ 

gume 

hay. 

Other 

hay. 

Stover 

and 

fodder. 

Silage, 

etc. 

; 

Hu¬ 

man 

labor. 

! 

Horse 
labor.; 

Bed¬ 

ding. 

Pas¬ 

ture 

charge. 

.Miscel¬ 

lane¬ 

ous 

costs,* 

Per cow:' 

October to March.. 

ms. 

927 

m. 

22 

Lbs, 

118 

Lbs. 

200 

Lbs. 

185 

Lbs . 
1,026 

Brs. 

75.3 

Hrs. 

11.6 

Lbs. 

4 

$2.03 

$13.05 

April to September 

939 

5 

9 

9 

17 

145 

89.2. 

12.1 


; 3.55 

11.74' 

Entire year.. 

1,866 

27 

127 

209 

202 

1,171 

164 5 j 

23.7 

4 

■ 5.58 

2479 

Per 100 lbs, milk: 
October to March.. 

70.8 

1.6 

9.0 

15.2 

14.1 

78.4 

5.8 j 

0.9 

1 0.3 

.155' 

''A907 

April to September 

52.2 

.3 

.5 

.5 

.9 

8.1 

5.0 1 

.7 


- ,197 

/ .653 


1 Excluding changes in the inventory value of cows. 
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There were 1,680 lbs. of manure per cow saved in the winter and 1,380 lbs. 
saved in the summer. About 43 per cent of the cows calved in the winter period 
and 42 per cent in the summer. There was little demand for the new-born 
calves so that the credit for calves was low. 

Feed and bedding totaled 49.3 per cent of the gross cost (including deprecia¬ 
tion), pasture 4.1, labor 24.2, and other costs 18.2. Depreciation of stock formed 
4.2 per cent of the gross cost. Credits for manure equaled 5.5 per cent of the 
gross cost and credit for calves 1.7 per cent. 

During the winter 33.1 per cent of the labor was performed by the managers, 
41.9 per cent by hired men, and 25 per cent by women and children. In the 
summer the corresponding percentages were 28.2, 42.7, and 29.1. 

To keep a bull for a year required 1,202 lbs. of concentrates, 779 lbs. of dry 
roughage, 1,126 lbs. of succulent roughage, 4 lbs. of bedding, and 33.6 hours 
of human labor, besides pasture costs and miscellaneous charges. 

Factors affecting the composition of milk, A. C. Ragsdale and W. W. 
Swett {Missouri St a. Bui. 119 {1921), pp. 22, 23).— An experiment is reported 
briefly which seemed to indicate that a sudden reduction of the total amount of 
feed to one-half the normal caused an increase in the percentage of fat although 
the amount of milk fell off. A sudden change in the protein in the ration did 
not have a marked effect. 

The biology of cow’s milk.—The alcohol test and the heat test, E. Selig 
mann (Ztschr. Hyg. u. Infektionshranlc., 88 {1919), No. 2, pp. 383-345). —In a se¬ 
ries of experiments the alcohol and heat tests were applied to fresh milk, old 
milk, soured milk, sour milk neutralized with soda, milk to which small amounts 
of rennet had been added, and milk containing added calcium chlorid. It is 
concluded that the tests are better indications of age than of acidity. The 
ready coagulability of old milk is thought to be due to the development of a 
“bacterial rennet.” The author appears to have been unfamiliar with the 
work of Ayers and Johnson (E. S. R., 33, p. 113). 

The alcohol test as a means of determining quality of milk for conden- 
series, A. O. Dahlberg and H. S. Garner (U. 8. Dept. Agr. Bui. 944 (1921), pp. 
IS, figs. 8). —From a study of the alcohol test under commercial conditions at 
two evaporated milk factories and under experimental conditions at the Grove 
City Creamery, it is concluded that this test has possibilities as a practical 
and reliable test for determining the quality of milk for condensing purposes. 
The acid test was found inadequate for detecting milk with a tendency to 
coagulate during the condensing process. No direct relation was found be¬ 
tween the coagulation of milk with alcohol and its titratable acidity, but milks 
of high acidity as the result of fermentation tended to coagulate with alcohol. 

Streptococci occurring* in sour milk, F. S. Jones (Jour. Expi. Med., 38 
(1921), No. 1, pp. 18-24 ).—This is a study of the cultural characteristics of 
Streptococcus la-cticus in the attempt to differentiate it from mastitis strepto¬ 
cocci. ■' 

It was found that the rod-like and eoccoid organisms arranged in pairs and 
chains that are encountered in sour milk fall into several groups. The largest 
number (designated 8 . lacticm I) ferment dextrose, lactose, maltose, mannitol, 
and salicln, and fail to ferment saccharose, raffinose, and inulin. A smaller 
number (8. lacticm II) differ from these in being able to ferment saccharose. 
A third type, which is not common, does not attack mannitol. All types grow 
luxuriantly at room temperature, coagulate milk, reduce litmus, and produce 
large amounts of acid in fermented bouillon containing dextrose. The mastitis 
types differ characteristically in these respects and do not survive in milk 
of high acidity. 
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No evidence was found from observations and a critical examination of the 
literature that & tocticus ever occurs in the udder or in fresh milk. The author 
was not able to identify this organism among numerous strains of streptococci 
isolated from saliva, feces, the vagina, or the skin of cows, and offers no sug¬ 
gestions as to how it gets into milk. 

Elimination of germs from dairy utensils, M. J. Fbucha and H. A. Habd- 
ing ( Illinois Sic. Bui. 280, abs. (1920), pp. %).—The complete bulletin has been 
noted (E. S. R., 44, p. 371). 

Should we have a new milk score card? H. A. Habding (Jour. Dairy. Sci., 
4 (1921), Fo. 1, p*p, 73-77). —The author claims that the score cards in present 
use ignore the question of the safety of milk, and suggests a score card in 
which equal weight (25 points) is given to food value, healthfulness, cleanli¬ 
ness, and keeping quality. Under food value 15 points are allotted to fat and 
10 to solids not fat. Under keeping quality, flavor and odor get 15 points, 
bacteria 5 points, and acidity 5 points. Cleanliness is based entirely upon 
visible dirt without reference to bottle or cap. Healthfulness, the proposed new 
division of the score card, is apparently to be based on tuberculin test and 
pastuerization. 

Dairy factory premises and manufacturing processes, L. T. MacInnes and 
H. H. Ranbell (F. 8. Wales Dept. Apr., Sci. Bui . 20 (1921), pp. %0, figs. 29 ).— 
Previously noted from other sources (E. S. It., 44, p. 372). 

Factory butter making, B. Van deb Burg and S. Hepkema (Be Boterbereid- 
ing aan de Fabrulc. The Hague: Alg. Nederland. Zuivelbond, 1920, 4* ed., rev., 
pp. VIIIA220, Jigs. 10% ).—This is a treatise on commercial butter making, par¬ 
ticularly as practiced in- whole milk creameries in Holland. Chapters on cen¬ 
trifugal separators, microorganisms in milk, creamery bookkeeping, and milk 
tests .are included. 

The estimation of butter fat in cream, H. B. Siegmunb and R. S. Craig 
(Jour. Dairy Sci., % (1921), No. 1, pp. 82-38). —The authors find that the Bab¬ 
cock method, as ordinarily employed in cream testing on a commercial scale, 
gives fat percentages in excess of those given by the Boese-Gottlieb ether ex¬ 
traction method. This is attributed to the inclusion of water or acid in the 
fat column. When, however, the cream samples were tested with an electrically 
driven Babcock ** supercentrifuge ” operated at a speed of 1,600 revolutions per 
minute, the results were very close to those secured by the extraction method. 
It is also pointed out that it is difficult to secure accurate results with the 
ether extraction method when the cream samples are partially churned, 

A microscopic method of examining* butter for microorganisms, G. L. A. 
Ruehle (Mich. Acad. Sci . Ann. Rpt ., 21 (1919), pp. 123-125; abs. in Michigan 
Sta. Rpt. 1919, pp. 235, 236). —By the method described 1 gm. of butter is mixed 
with 1 cc. of hot water in a separator funnel and extracted -with 50 or 100 cc. 
of ether or gasoline. After standing, the aqueous portion, which it was found 
contains all the bacteria, is drawn oft and mixed with an equal volume of 
sterile sediment-free milk. Smears are then made, and the subsequent pro¬ 
cedure is the same as in the Breed method of counting bacteria in milk by 
means of the microscope. 

In 5 samples of butter from pasteurized cream the microscope counts of groups 
exceeded the plate counts, but in 3 samples of butter made from raw cream and 
2 of unknown origin, the plate counts were larger than the microscope counts 
of groups and in 2 cases larger than the microscope count of individual or¬ 
ganisms. Fart of this discrepancy is attributed to the failure of some organisms 
in the smears to take the methylene blue stain. 

Statutory standard for ghee, T. K. Ghose (Analyst, %5 (1920), No. 537, pp. 
444^44^) *—The author reports Reichert-Wollny numbers, saponification numbers, 
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and melting points or butyro-refractometer readings of 67 samples of ghee made 
from milk of individual buffaloes and 166 samples made from mixed milk of 
several buffaloes. In only one ease was the Reichert-Wo liny number below 30. 
The observations were made to determine a standard for buffalo ghee in India, 
and a minimum Reichert-Wollny number of 28 was taken as a standard to 
allow for accidental mixture with cow’s ghee. 

The effect of each ingredient in the manufacture of ice cream, W. H. B. 
Reid (Missouri Sta. Bui, 119 (1921), pp. 24, 25). —Observations on the influence 
of sugar concentration in the mix on the manufacturing process and the quality 
of the product are reported. 

Increase in the sugar content was found to prolong the time of freezing, the 
effect being more marked at higher sugar concentrations. Maximum swell was 
obtained when 12 per cent of sugar was added to the mix; the use of greater or 
less amounts of sugar decreased the overrun. Increased sugar also reduced 
the temperature of the finished product, increased the hardness, and reduced 
the time required to melt under summer conditions. 

VETERINARY MEDICINE, 

A textbook of pathology, W. G. MacCallum ( Philadelphia and London: W. 
B, Saunders Co1920, 2. ed., rev., pp. XV-\-1155 , pi. 1, ftps- 612 ).—This is a sec¬ 
ond edition of a work first published in 1916, which discusses the general prin¬ 
ciples of pathology as illustrated by the commoner and more important dis¬ 
eases, and is primarily intended for use as a textbook. 

Organic medicinal chemicals (synthetic and natural), M. Baerowcliff 
and F. H. Care ( London: Bailliere, Tindall, & Cox, 1921, pp. XIII+881, ftps. 
25). —This volume, which is one of the series of monographs on industrial chem¬ 
istry edited by S. Rideal, deals with the isolation of natural and the prepara¬ 
tion of synthetic organic medicinal chemicals and with their special properties 
and uses. The various substances thus treated are in general grouped in 
sections according to their therapeutic uses, including narcotics and general 
anesthetics, naturally occurring alkaloids and their derivatives, natural and 
synthetic local anesthetics, antipyretics, and analgesics, organic antiseptics 
and disinfectants, purgatives, vaso-constrictors, and vaso-dilators, diuretics and 
uric acid solvents, organo-metallic compounds, the digitalis group, skin irritants, 
glucosids and neutral principles, and other substances of interest. The last 
section deals briefly with pituitary and thyroid extracts, thyroxin, vitamins, 
and saccharin. 

Report of the Minnesota State Live Stock Sanitary Board (Minn. State 
Live Stock Sanit. Bd. Ann. Rpi., 17 (1920 ), pp. 25) .—The occurrence of and con¬ 
trol work with infectious diseases of five stock during the year are briefly 
reported upon. 

Report of the State board of stock commissioners (Nev. State Bd. Stock 
Commrs. Bien . Rpi,, 1919-20 , pp. 21). —The occurrence of and control work with 
diseases of live stock are briefly reported upon. 

The preparation of a simplified culture medium for field workers, D. 
Nobkis (Indian Jour. Med, Research , 7 (1920), Xo 4, pp. 704-109).—The author 
has further simplified the culture medium in which meat was replaced by 
caseinogen (32. S. R., 44, p. 577), by evaporating the neutralized filtrate from 
v hydrolysis to a .thick paste of the consistency, and color of Liebig’s'extract., 
or' by further drying it to a powder'in a. 'desiccator .over ttSO*. This paste or 
|j©w dei does not. require' the ".addition of .either peptone or extractives^ but 
may be made up into a solid nutritive medium by "the addition of agar and 
normal salt solution or water. Similar experiments with ordinary fresh and.. 
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dried brewery yeast are reported, but the caseinogen is thought to yield a 
rather better medium. 

This medium, to which the name of trypsinoids has been given, is thought 
to be of particular value for field workers. 

Factors Influencing amaerobiosis, with special reference to the use of 
fresh tissue, F. L. Gates and P. K. Olitsky (Jour. Expt. Med., 83 (1921), No. 
1, pp. 51-68, pi 1). —An investigation is reported of the part played by the 
different factors of the tissue method of anaerobic cultivation in the establish¬ 
ment of strictly anaerobic conditions in the culture tube, methylene blue being 
used as an indicator of the reduction process. 

From the experiments reported the authors suggest the following conditions 
as indispensable for strictly anaerobic culture: “The substitution of solid 
vaseline for liquid paraffin oil as an oxygen-resisting seal; the use of large 
pieces of fresh kidney, the standard size to be upward of 0.6 gm. unless other 
reducing substances are present in the medium; the addition of peptone or 
dextrose or both in the form of peptone dextrose broth in fractional percentages 
to nonreducing media such as ascitic fluid or serum to aid in the prompt estab¬ 
lishment of anaerobic conditions; the use of the McIntosh and Fildes jar as a 
further aid to the prompt deoxygenation of the medium; for reasons of economy 
the use of smaller amounts of culture medium, for example 7 to 8 cc., under a 
vaseline seal; and in dealing with anaerobes which may be injured by exposure 
to oxygen it might be advisable to prepare the medium a day or two in advance 
and to incubate it under a vaseline seal so that sterility is assured and the 
anaerobic conditions are already established when inoculation is made. The 
infected material is then introduced with a capillary pipette in the vicinity of 
the kidney tissue and the seal restored by gentle heating to melt a portion of 
the superposed vaseline.” 

The present status of the problems of anaphylaxis, H. G. Wells ( Physiol . 
Rev., 1 (1921), No. 1, pp. —This review consists of a discussion of the 

most essential problems of anaphylaxis in the light of the more recent con¬ 
tributions to the literature on the subject. 

Infection and vaccination by the tracheal route, A. Besredka (Ann. Inst. 
Pasteur, 84 (1920), No. 6, pp. 361-369). —In this paper the author discusses 
pulmonary resistance to bacterial invasion and the possibility of increasing 
this natural local immunity by repeated intratracheal injections of the organ¬ 
ism in question. Experiments with rabbits and guinea pigs are cited, showing 
on the one hand a decreased resistance to paratyphoid virus when injected 
intra'tracheally following injection with bile and on the other hand an in¬ 
creased resistance to living diphtheritic bacilli following three intratracheal 
injections of dead bacilli. 

The suggestion is made of the possible application of this method to the In¬ 
crease in the local immunity of the respiratory tract against tuberculosis by 
repeated injections of massive doses of tubercle bacilli. 

Technique of agglutination, W. F. Harvey (Indian Jour . Med. Research, 
7 (1920), No. 4, pp. 671-681). —Attention is called to the diversity of opinions as 
to what is to be taken as the titer of an agglutinating serum and to the diver¬ 
sity of methods of carrying out the agglutination test. In the opinion of the 
author the titer of a serum can best he expressed in terms of the degree of 
flocculation produced, the comparative turbidity of the suspensions used, and 
the dilution of the serum. The scheme for recording the titer of a serum in 
these terms is described, together with a standardized technique for carrying 
out the agglutination test. 

A mot© om the best method of obtaining precipitating antisera, W. D. 
Sutherland and G, 0. Mitra (Indian Jour . Med. Research , 7 (1920), No. 4, 
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pp. 669, 679). —-As the result of a study of different methods of obtaining pre¬ 
cipitating antisera in fowls, the authors recommend the 2-dose method of in¬ 
travenous inoculation at 3-day intervals, the fowls to be bled the fourteenth 
day after receiving the last injection of antigen. 

Production of high titer sera, W. F. Hakvey {Indian Jour. Med. Research, 
7 (1920), No. 4, PP- 682-700). —This is a brief discussion of certain points 
which concern the production of high titer agglutinating sera. These include 
factors limiting the dosage and frequency of dosage in the production of the 
sera, methods of recording the titer' differential methods of introducing the 
antigen, the relative value of living or dead and of dried or undried antigen, 
factors influencing antibody response, and means of maintaining the titer. The 
principal conclusions drawn are as follows: 

Rabbits yield a serum of higher titer and specificity than goats, but the 
latter yield much the larger amounts of sera and are more convenient to use. 
Fowls offer the advantage of being easily procurable and eared for and of 
yielding a serum of high titer and satisfactory specificity. 

Intravenous inoculation of antigen is more efficient than intraperitoneal or 
subcutaneous. No harm results from frequent repetition of intravenous inocu¬ 
lations in goats or fowls with a 7- or lOday interval between inoculations. 
The dose of living organisms that can be administered depends upon the organ¬ 
ism. A convenient series of doses for the intravenous inoculation of goats with 
living organisms is the number corresponding to 1, 2, 3, and 4 mg. of dried 
bacterial substances. Good sera can be obtained by intravenous inoculation of 
suspensions of hilled organisms, -while organisms simply desiccated form a very 
satisfactory, stable, and efficient antigen. The titer of an agglutinating serum 
once raised can be easily maintained in goats by subcutaneous inoculations. 

Methods of standardizing vaccines, T. P. Haslam (Amer . Jour. Vet Med., 
15 (1920), No. 10, pp. 463-466). —This is a brief comment on various methods 
of standardizing vaccines. The author is of the opinion that standardization 
by weight or by comparisons of opacity or turbidity is much more accurate than 
standardization by bacterial count. The technique employed in opacity com¬ 
parisons by Brown (E. S. R., 45, p. 177) and that of Dreyer and Gardner, 
previously noted (E. S. R., 37, p. 14), are briefly described. 

Researches on the preparation of antimicrobial and antitoxic sera in 
the horse, M. Nicolle, Y. Fhasey, E. Debains, and E. Nicolas (Am, Inst 
Pasteur, 34 (1920), No. 5, pp. 285-333, figs. 51).— This is the first report of a 


series of studies extending over several years of methods of obtaining in the 
horse specific sera containing, either separately or combined, agglutinating 
properties for the identification of pathogenic organisms and bactericidal and 
antitoxic properties for the treatment of microbial diseases. 

The paper consists of a description of the general technique employed in 
methods of immunization and titration of the sera, and a discussion of the re¬ 
sults obtained in the preparation and standardization of specific antityphoid, 
antiparatyphoid, antimeningococcic, antigonococeic, anti-Shiga, anti-Flexner, 
antimelitensis, anticholera, and antigangrene sera. The results obtained in the 
standardization of these sera are also indicated in a series of curves prepared 
by E. CSsari. F 

: Studies of chronic intoxications on albino rats_XV, Mno.rid, chloric!, 

and calcium (including sodium fiuorid, sodium chlorid, phosphate rock, 
calcium phosphate (precipitated), and calcium carbonate (precipitated), 
T. Sgumann, o. h. Schettleb, and N. 0. Wetzel (Jour. Pharmacol and Bwpt 
ter., 17 (1921), No. 3, pp. 197-225, figs. 19 ).—Studies here reported, in which 
sodium fluond was administered to rats in their food for continuous periods up 
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to 21 weeks, followed in some cases by after-periods of unpoisoned food, led 
to the following conclusions: 

“Sodium fluorid, eaten with food during long periods in daily doses of 15 
to 150 mg. per kilogram of body weight, results in progressive impairment of 
growth and food consumption. The damage is proportional to the dose. It 
tends to outlast the administration of the drug, so that the growth of animals 
that have been poisoned with fluorid remains permanently below that of un- 
poxsoiied animals. The diminished food consumption is not due to distaste 
of the fluoric! food, for the animals do not prefer unpoisoned food (except with 
the highest concentrations). 

“ The effects are not due to general salt action, for corresponding doses of 
NaCl are not harmful. Fluorid in the form of phosphate rock produces the 
same effects as NaF, and in nearly corresponding doses. The deleterious effect 
of phosphate rock is not shared by other insoluble Ca salts (phosphate and 
carbonate) in equal concentration. No deleterious effects on growth or food 
consumption occurred in nine weeks with daily doses of NaF of 8 mg, per kilo¬ 
gram of body weight, or with smaller doses.” 

(Forage poisoning], Z. Noethbup [Wyant] {Michigan Sta. Rpt. 1919, pp. 
242, 243). —Six of 11 samples of silage which had caused forage poisoning in 
live stock, representing* all but one of the sources, were found to contain an 
organism resembling Bacillus botulinus morphologically and culturally, and the 
toxin from the culture isolated from one of the samples of silage caused the 
death of the experimental animals. 

Symptomatic anthrax or blackleg, J. Bagtj:£ ( Porto Rico Dept. Agr . and 
Labor Sta. Giro, 29 {1920), Spanish ed., pp. 5-7).—A brief popular account of 
this disease, which is known in Porto Rico as morrina negra. 

Foot-and-mouth disease: The question of invasion, S. Stockman {Jour. 
Compar. Rath, and Ther., 33 {1920), No. 3, pp. 153-157; also in Min. Agr. and 
Fisheries [London'], [Vet. Dept.], Ann. Rpts. Proc. 1919, pp. 13-18; Jour. Min. 
Agr. [London], 27 {1921), No. 11, pp. 1004-^1009). —This is a discussion of the 
way in which foot-and-mouth disease is from time to time brought into Great 
Britain and into similarly situated countries, notwithstanding the fact that 
importation of susceptible live stock into Great Britain is prohibited, as has 
been the importation of hay and straw since 1908, except for exceptional pur¬ 
poses. It is pointed out that when freed from the disease in enzootic form, 
Great Britain is only invaded when the disease is prevalent on the Continent, 
and particularly when it prevails in the north of France, Belgium, and Holland. 
In the light of recent experience, it would also appear that the greater the 
prevalence on the Continent the more frequent are the invasions. The outbreaks 
in Great Britain, apparently, have not been modified by the prohibition of the 
importation of hay and straw. 

The efficacy of the eradication work during the last 20 years, in which the 
affected animals and actual contacts have been slaughtered immediately, ap¬ 
pears to he shown by the fact that recurrences after restocking formerly in¬ 
fected, premises with susceptible animals are practically unknown, and that the 
same premises are almost never hit twice after shorter or longer intervals. 
Feeding stuffs, packing materials, and human beings, which represent the com¬ 
munication between animals of the farm and the outside world, have naturally 
fallen under a sustained suspicion, but it has not been possible to establish any 
relationship. A study of the initial outbreaks that have occurred in Great 
Britain over a period of 20 years shows that certain parts of the country hit are 
visited initially with much greater frequency than others, and that some 
habitually escape altogether. The possibility of the virus being air borne for 
any distance, either by air currents, birds, or otherwise is considered, and the 
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evidence available is thought to indicate that particles of virus may be carried 
by the air. 

The outbreak of and control work with rinderpest in Bulgaria during 
the Balkan war of 1912.-13, St. Angeloff (Arch. Wiss. u. Pralct. Ti&rheilk 
48 (1917), No. 6, pp. 383-420, figs. 17). —Rinderpest, which is nearly always 
present in Asiatic Turkey, was found- in four provinces in southeastern Bul¬ 
garia. The author deals with its clinical appearance, amitomo-patbological 
changes, differential diagnosis, and control measures. 

Serological studies on tuberculosis.—Third contribution: Concerning 
precipitins and complement-fixing antibodies, Y. Nishida and S. A. Peteoff 
(Amer. Rev. Tuberculosis, 4 (1920), No. 5, pp. 322-339 ).—In continuation of 
the investigation previously noted (E. S. It., 42, p. S82), studies are reported 
of the physical and chemical properties of the antibodies responsible for the 
complement fixation reaction in tuberculosis, together with a comparison of 
the complement-fixing antibodies and the precipitins. 

Sensitized serum having a high titer of antibodies was obtained by the in¬ 
travenous inoculation of sheep with human tubercle bacilli. The complement- 
fixing antibodies in such a serum were found to resist a considerable degree of 
heat, a temperature of about 70° C. being required to destroy them. X-ray 
radiation did not appear to destroy the antibody, antigen, or complement. 
Ultra-violet rays had only slight effect on the antigen, but destroyed the anti¬ 
body and complement. Sunlight at 1,600 ft. elevation had very little effect on 
antigen, a slight effect on antibody, and more on complement. 

An attempt to determine the chemical nature of the antibodies led to the 
conclusion that they are not of the nature of lipins but are either globulins or 
are carried down with the globulins. 

A parallel study of the precipitation and complement fixation reactions, using 
three different antigens and various dilutions of active sera and of sera inac¬ 
tivated by heat, showed that the antibodies responsible for the two different 
reactions are probably the same hut represent two phases of the same phe¬ 
nomenon. 

The preparation of tuberculins for the diagnosis of tuberculosis in 
animals, F. Boernee, jr., and M. F. Barnes (Jour. Amer. Vet. Med . Assoc., 
58 (1920), No. 2, pp. 160-164 )•—The authors call attention to the importance 
of the adoption of uniform methods for the preparation of tuberculins and dis¬ 
cuss briefly the various steps in tuberculin preparation. 

Combination tuberculin tests, H. W. Turner (Jour. Amer. Vet. Med. Assoc,, 
58 (1920), No. 2, pp. 165-172 ).—Data are presented on the results obtained by 
the Pennsylvania Bureau of Animal Industry in the use of different combina¬ 
tions of the intradermal, subcutaneous, and ophthalmic tuberculin tests. These 
data indicate that the intradermal test when applied three days prior to the 
subcutaneous interferes with the subcutaneous test by developing marked im¬ 
munity to tuberculin. The application of the subcutaneous test a few days 
before the intradermal, while having a slight effect on the second test, did nor, 
produce as great an interference. The ophthalmic test did not appear to affect 
or be affected by the other tests when applied in any combination, 

“From the results here shown, as well as from the observations of others, it 
is evident that we are in need of a uniform plan for applying the combination 
tests.”. 

The superiority of combination tuberculin tests over any other method, 

' B * Ernest (Jour. Amer . Vet. Med. Assoc., 58 (1920), No. 2, pp. 178-180).— 
In this, paper the author discusses the experiences of inspectors of the Bureau 
of Animal Industry, XL S. Department of Agriculture, in the use of the com¬ 
bination tuberculin tests, ■ 
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During 1919 experiments in testing the value of the separate reactions gave 
the following results: Positive reactions were obtained in 251 out of 1,216 cattle 
tested subcutaneously, 278 out of 1,588 tested with ophthalmic reaction, and 
328 out of 1,076 tested mtradermally. The percentage of animals reacting nega¬ 
tively but showing lesions on post-mortem examination was 5.39 in the sub¬ 
cutaneous, 6.75 in the ophthalmic, and 11.51 in the intradermal test. A report 
from several of the bureau stations for 1920 showed lesions in 96.12 per cent of 
the animals diagnosed as tuberculous by the subcutaneous test, 96.17 by the 
intradermal, and 95.12 by the ophthalmic test. 

In the use of a combination of two of the three tests the subcutaneous, 
checked by the ophthalmic method by sensitizing the eye at the time of the first 
preliminary temperature reading and using the diagnostic disk at the tenth 
hour after the subcutaneous injection, is recommended as enabling a check on 
the subcutaneous test to be made within the time consumed by the subcutaneous 
test alone. In the combination intradermal and ophthalmic test it is recom¬ 
mended that the injection he made by the intradermal method and the eye sensi¬ 
tized by the ophthalmic disk at the same time. The diagnostic ophthalmic disk 
should be instilled at the sixty-seventh hour and observations made on both 
tests at the seventy-second hour or possibly later. “A combination of this 
character is of special value where the operator is not entirely familiar with 
intradermal reactions, in which case he will very probably, if the animals in 
question are tuberculous, have some eye disturbance to guide him in his classi¬ 
fication.” 

A combination of the subcutaneous and intradermal tests, the latter to be ap¬ 
plied to those animals failing to react to the former test, is considered valuable as 
a matter of check testing, hut more time-consuming than other combination 
tests. In conclusion, the author emphasizes the importance of careful post¬ 
mortem examination of condemned animals. 

Accuracy of tuberculin tests (Wisconsin Sta. Bui. 323 (1920), p. 31).— 
In tuberculin tests conducted on a single large herd of cattle in an attempt to 
determine the relative value of different methods of testing, the best results were 
obtained from the combined sensitized ophthalmic and intradermal tests. The 
intravenous test failed to react in a number of the animals which showed 
tuberculous lesions at the time of slaughter. 

Disposition of tuberculous cattle, C). H. Elia son (Jour. Amer. Vet, Med. 
Assoc., 58 (1920), No. 2, pp. 155-159 ).—A brief description is given of a plan 
conducted in Wisconsin in 1918-19 of salvaging condemned tuberculous cattle 
by segregation on a concentration farm. The physically fit cows were milked 
and the milk sold to manufacturers of condensed milk. The calves were sold 
for veal and the cattle sold from time to time. In the plan as suggested for a 
permanent State project the equipment should consist of a concentration farm 
to which all reactors would be sent, the valuable pure breds being conspicuously 
marked, a second farm to which valuable cows should be sent for breeding, and 
a third farm where the calves should be sent until tested and passed by two 
tuberculin tests. 

Eradicating tuberculosis in Pennsylvania, S. E. Bruner (Jour. Amer . 
Vet. Med . Assoc., 58 (1920), No. 2, pp. 147-154 ).—The policy adopted in Penn¬ 
sylvania for the control of tuberculosis under the accredited herd plan is out¬ 
lined and discussed. Attention is called to statistics showing that as the dis¬ 
ease decreases the inefficiency of the tests, as shown by inability to demonstrate 
the disease on autopsy, increases. Various possible causes of reaction in nan- 
tuberculous animals are mentioned, including individual idiosyncrasy to tuber¬ 
culin and erratic normal temperatures. It is thought that the percentage of 
errors may be reduced by taking into fuller consideration the complete history 
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of the herd and by slaughtering first those which give the strongest reaction and 
then determining by the slaughter of one or two of those giving less decisive 
reactions the disposition of the others. 

Botulism in cattle, R. Graham and H. R. Schwarze (Jour, Bad., 6 (1921 ), 
No. 1, pp. 69-88, figs. 4).—Work conducted by the laboratory of animal path¬ 
ology, University of Illinois, here reported, is summarized as follows: 

“An anaerobic bacillus biologically resembling B. botuMnus (type B) was 
isolated from a corn silage. Several (18) cattle of the herd consuming the 
silage in question developed symptoms of forage poisoning on two different occa¬ 
sions and four animals died. It is possible that botulinus toxin in the silage 
was primarily related to the disease in question. The silage was regarded as 
unsafe for cattle, and after discontinuing its use in the daily rations the 
animals remained healthy. 

“ Rotulinus antitoxin (type R) proved efficacious in protecting guinea pigs 
against lethal doses of toxin in unfiltered broth cultures produced by the 
anaerobic bacillus isolated from the corn silage. 

“An opportunity was afforded to inject 43 cattle on this farm with botulinus 
antitoxin, and subsequently to feed them with the silage. The animals remained 
apparently healthy. One control or untreated animal did not show visible ill¬ 
ness, and the value of the antitoxin in the feeding operations is therefore not 
conclusive. It is worthy of record that the treatment did not injure the animals, 
and encouragement is offered for more extensive field trials in determining the 
value of the antitoxin in cattle against the ill effects of otherwise nourishing 
rations containing B. botulinus toxin which heretofore has advisedly been dis¬ 
carded. The latter item is of importance considering the increased cost of 
producing grain and forage.” 

New method in detection of Johne’s disease (Wisconsin Bta. Bui. 828 
(1929), p. 81 ).—In tests for Johne’s disease conducted by B. A. Beach, 24 of 
the 325 animals comprising the 7 herds of dairy cattle tested reacted to johnin. 
Post-mortem examinations were made on 15 of the reacting animals and tissues 
from them studied under the microscope. Acid-fast bacteria resembling Joime’s 
bacillus were found in all but one case. 

A modified method of finding the organisms microscopically was developed 
which consists in treating a small piece of the suspected tissue with full 
strength commercial formaldehyde for 1 hour, drying in an incubator or drying 
oven, powdering the dried tissue, and treating it with 25 per cent antiformin 
solution for two hours. The antiformin is diluted with an equal volume of dis¬ 
tilled water and the sediment examined for the acid-fast organism. In study¬ 
ing the distribution of the organisms in the infected tissue no trace of them 
was found deeper than the submucous coat of the intestines, thus indicating 
that the organisms gain entrance to the body from the intestines. 

The relation of the bacterial flora of the uterus to that of the meconium 
of the calf, S. G.' Bandeen (Michigan Sta. Rpt. 1919, pp. 289 , 2/f0).~~ a The 24 
cases studied for a comparison of the flora of the uterus and meconium showed 
that the 12 uteri gave cultures in 83£ per cent. The uterus contained more 
organisms than the meconium. The meconium was found to be infected with 
Bacillus coli communion, staphylococcus, and streptococcus. These organisms 
were also found in the uterus. Bacterium abortus was found to persist in the 
uterus for 28 days. In no case was B. abortus found in the meconium. In all 
cases, except one, whenever the meconium was infected the uterus was found 
to harbor the same organism. In some cases the meconium was found to be 
sterile, while the uterus harbored organisms. B. coU and certain cocci were 
found in the sealed uteri of apparently normal cows. The results obtained in 
this article will be of interest to investigators of white scours of calves who 
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believe that the calf is infected before birth, A large percentage of calves are 
born with infected meconium. The uterus is first infected, probably followed 
by the fluids, and, lastly, the meconium. The infection probably reaches the 
uterus by passing through the cervix from the vagina before the seal is formed 
and persisting there throughout pregnancy.” 

[Investigations of diseases of pigs and cattle] (Wisconsin Sta. Bui 323 
(1920), pp. 32-34, fiff* I).—Considerable attention was given by F. B. Hadley 
to the study of the disease of pigs which, when confined to the mouth, is known 
as sore month, or necrotic stomatitis; where the nasal passages are involved, 
is called “ bull nose ” ; where the lining membrane of the stomach and bowels 
is affected, necrotic gastritis; and where the lungs are affected, necrotic pneu¬ 
monia. “ The treatment of sore mouth is performed by cutting out the necrotic 
tissue from the ulcers and applying tincture of iodin. The mouth of the dis¬ 
eased pig, and every pig in the herd as well, should be flushed with a 3 per 
cent solution of permanganate of potash. Owing to the possibility of transfer 
of infection from the udder of the sow, it also should be washed with the same 
solution. The experience of the department is that the disease may be checked 
by turning all pigs out on pasture. New quarters should be provided, or the 
old ones cleaned thoroughly and disinfected.” 

Work with sterility of cows has shown that excellent results have been 
secured by irrigating the affected organs with a 1 per cent solution of common 
salt. 

In vaccination against contagious abortion, the vaccine was prepared and 
distributed in sufficient quantity to immunize 850 head of cattle. The indica¬ 
tions were that in a large percentage of the cases very beneficial results have 
followed its use. 

Hairless pig trial (North Dakota Sta . Bui. 146 (1921), pp. 24-28 ).—Reports 
of observations by county agents and others show the State to have been nearly 
free from hairless litters during the year 1920. 

In a comparison of exercise v. nonexercise for sows, 19 head were farrowed 
at the station, the number of normal and hairless pigs being 12 and 2 in the 
exercise lot, with 2 haired, 7 hairless, and 3 half hairless in the nonexercise lot 
The results of 128 farrowings, covering the sizes of hairless and normal litters 
and the amount of overrun of the standard 16 weeks gestation period, are re¬ 
corded in tabular form. With the 45 gilts, tbe litters of which were nearly 
evenly divided between hairless and normal, the normal ones averaged 26.92 
per cent larger than the hairless. With the litters from the S3 sows, all but 8 
of which were normal, the normal litters had 9.94 per cent more pigs than the 
hairless ones. 

It Is pointed out that hairless pigs are usually weak and very largely suc¬ 
cumb during the first three weeks, and that there are other symptoms less 
readily discerned than hairlessness which are present in hairless litters. A 
record kept of the percentage of normal litters and of hairless litters that 
survived the first 10 days show that of 116 hairless pigs farrowed 13 lived 10 
weeks, while of 88 normal pigs farrowed 67 lived the same period. 

Hog cholera (North Dakota Sta . Bui. 146 (1921), pp. 46 , 47)—The experi¬ 
mental work on hog cholera reported includes a summary of dialysis, attenua¬ 
tion, and dilution experiments with hog cholera virus. 

The virus did not dialyze through either parchment of collodion membranes 
when normal salt solution or distilled water was used as the dialyzing medium. 
With normal pig serum as the dialyzing medium the virus evidently passed 
through both parchment and collodion membranes. Virus through which CO* or 
illuminating gas had been bubbled continuously for 48 hours apparently lost 
64469°—*21--7 
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none of its virulence. Dilution experiments indicated that the virus is viable 
and potent for susceptible pigs in doses as small as 0.001 cc. 

On the morphology and biology of Bacillus suipestifer, A. Trawinski 
(dentil Baht, [etc.], 1. Alt., OrigSO (1918), No. 6 , pp. 839-349, fig. 1). —In 
investigations conducted, 42 cultures of B. suipestifer were made from the internal 
organs of 21 head which had succumbed to swine plague. All were found to 
possess the same morphological, biological, and agglutinating characteristics. 
A comparison showed them to be identical with the strain of B. suipestifer 
obtained from the Bacteriological Institute at Budapest. 

Swamp fever in horses ( North Dakota Sta. Bui. j (46 (1921), pp . 4$, 48).— 
In investigations in which Gastrophilus extract was administered to 18 horses 
in various ways, including subcutaneous, intradermal and intraperitoneal injec¬ 
tion, ingestion, etc., none developed fever or showed anemia. Experiment 
proved that swamp fever virus loses its virulence within 65 days when preserved 
in chloroform. 

A campaign to control chicken pox, W. C. Thompson and L. S. Dobson 
(New Jersey Stas., Hints to poultry-men, 9 (1921), No. 7, pp. 4, fig- 1). —The 
general plan of a campaign for the control of chicken pox, inaugurated by the 
stations on July 1, 1921, in cooperation with Squibb’s Laboratories and with 
individual poultrymen, is here described. The importance of the disease in 
New Jersey, where the loss to poultrymen in the fall and winter of 1919 is 
estimated as having amounted to $1,000,000, is pointed out and its nature 
described. In conducting the campaign the chicken-pox vaccine will be supplied 
at cost to any poultryman in New Jersey who makes a request for it and com¬ 
plies with certain conditions. 

Wattle test for tuberculosis of poultry ( Wisconsin Sta. But 328 (1920). 
p. 34). —This test, which consists in injecting 0.25 cc. of avian tuberculin with 
a fine hypodermic needle just beneath the outer skin of the wattle, has been 
used by B. A. Beach with considerable success in eliminating tuberculosis from 
a flock of 500 chickens. If the bird is tuberculous one or both of the wattles 
will swell from 2 to 20 times its normal size in from 12 to 48 hours. By 
testing the entire flock twice each year for 8 years and removing all reactors, 
the mortality of the flock has been reduced from 15 per cent to less than 1 per 
cent annually. 

The artificial incubation and brooding of turkeys, H. W. Gratbtll (Net® 
Jersey Stas. But 847 (1921), pp. 11, fig. 1). —This is a report of investigations 
conducted at the department of animal pathology of The Rockefeller Institute 
for Medical Research, at Princeton, N. J., in cooperation with the State 
Station. The investigations indicate that in the artificial rearing of turkeys, 
incubation, either throughout or with the use of hens or turkeys until shortly 
before hatching, and brooding can be carried out with success. Contrary to 
a common belief, the turkey will flourish under confinement when infections 
are excluded. Artificial rearing, isolation from adult poultry of all kinds, and 
the use of noninfectious soil offer promising means of controlling blackhead in 
young flocks. 

Carbon tetracblorid for the removal of parasitic worms, especially hook¬ 
worms, M. C. Hall (Jour. Agr. Research [U. &], 21 (1921), No. 2, pp. 157- 
175).—Following a r6sum§ of some of the more readily available literature on 
carbon tetracblorid, especially those papers dealing with the therapeutics of 
this drug and entomological literature, the author reports experiments con¬ 
ducted by the Bureau of Animal Industry, TJ. S. Department of Agriculture, 
with a view to determining its effect upon parasitic worms and upon the ani¬ 
mals to which it is administered. In the anthelmintic experiments with dogs 
it was administered alone, with thymol, and with chenopodium. Comparative 
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experiments were conducted with chloroform, chenopodium, chloroform and 
chenopodium, and thymol. 

The results obtained led to the conclusion that “carbon tetrachlorid in less 
than the ascei tained. eftective dosage (0.3 in. p. k.) or improperly administered 
(without capsules) removed 40 hookworms and left 55, an efficacy of only 42 
per cent:; but in the effective dosage of 0.3 m. p. k. in capsules it removed all the 
hookworms from 0 dogs and, judging from the fecal examination, apparently 
removed all the hookworms from 5 other dogs, an efficacy of 100 per cent. A 
solution of thymol in carbon tetrachlorid in capsules was likewise 100 per cent 
effective against hookworms in the 2 infested dogs to which it was given. A 
solution of chenopodium in carbon tetrachlorid in capsules was likewise 100 
per cent effective against hookworms in the one infested dog to which it was 
given. 

“On the other hand, chloroform in doses of O.l to 2 m. p. k. in castor oil was 
only 54 per cent effective against hookworms; in single or repeated doses in 
soft capsules it was entirely ineffective. 

“Chenopodium and its constituents in single or repeated doses have an aver¬ 
age efficacy of 20 per cent against hookworms; in the dose commonly employed 
for removing hookworms from man, three 10-minim doses at 1-hour intervals, 
it is only 30 per cent effective, and its maximum efficacy in any series of dogs 
used is only 74 per cent. 

“ Chloroform and chenopodium for all cases reported shows an average effi¬ 
cacy of 69 per cent, the maximum efficacy for a series being 89 per cent in cases 
where dogs were given three 5 to 10 minim doses in soft capsules at 1-hour 
intervals, each dose accompanied by 0.5 oz. of castor oil and followed a half 
hour later by 4 mils of chloroform in 0.5 oz. of castor oil, this dose of chloro¬ 
form being in excess of 0.3 m. p. k, for the average dog (a 10-kg. dog). 

“ Thymol shows an efficacy of 15 per cent and, according to Gaiger’s record, 
left hookworms in 7 of 9 dogs treated, with no evidence as to infestation on the 
part of the other 2 dogs. 

“ Nothing heretofore reported for experimental tests of anthelmintics on dogs 
shows the 100 per cent efficacy for a series of tests against hookworms that 
carbon tetrachlorid does. The best results heretofore have been obtained by 
repeated doses of chenopodium followed by chloroform. Chloroform alone 
appears to be better than chenopodium alone, and thymol makes a very poor 
showing.” . , 

rural mammmm. 

The Venturi flume, K. L . Parsxtall and C. Rohwer (Colorado Sta . Bui 
265 (1021), pp. 3-28, pin, 7, figs. 1J /).—Experiments conducted in the hydraulic 
laboratory at Fort Collins, Colo., at Cornell University, and at the field 
laboratory at Bellevue, Colo,, under a cooperative agreement between the irri¬ 
gation division of the Bureau of Public Roads of the U. S. Department of 
Agriculture and the Colorado Station, are reported. The report is intended to 
present a more complete statement as to the law of flow through the Venturi 
flume and to define more clearly its limitations and advantages than was done 
in a previous contribution from the station (E. S. R., 37, p. 282). 

It is stated that the Venturi flume is intended to meet those conditions for 
which the standard weir or other measuring devices are not suited, the most 
important application being where sufficient head is not available for other types 
of measuring devices, Its accuracy is said to be sufficient to meet ordinary 
requirements, and by actual computation it has been shown that for all sizes 
of rectangular flumes investigated with discharges ranging from less than 4 
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sec.-ft. to nearly 400 sec.-ft., 94 per cent of all tests show an error in discharge 
of 5 per cent or less. A similar comparison for the V-notch flume shows that 
for discharges ranging from 0.1 to 10 sec.-ft., 70 per cent of all the tests show 
an error of 2 per cent or less. 

The following formula is given for discharges through the rectangular Ven¬ 
turi flume: 

r (H d — 0.16.3 Ha*) 2 "] / _2y"H i 

Q= (0.9975 —0.0175W)+/ 8 \ 2 WH h \\ 9 /HA 2 

! V20=Wy Ha J V 49UJ 


where Q—discharge in second feet, W=width of throat in feet, H&=head at the 
throat in feet, H a =head in converging section in feet, and (E a — H&)=difference 

in the two heads. Logarithmic discharge diagrams for rectangular Venturi flumes 
varying in width from 1 to 5 ft. are given, based on this formula. 

The following formula is given for the discharge through V-notch Venturi 
flumes: 
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where Q—discharge in second feet, C=0.930-f (4.07—1.4H a ) (H^—0.05 H a —0.04) 2 — 

' H a =upper head in feet, —throat head in feet, (H a —H&)=difference 

£joUxi(2 

in head in feet, e=2.7183. A logarithmic discharge diagram corresponding to this 
formula is also given. 

The application of the formulas given is not recommended for determining 
discharges for flumes having throat widths or depths beyond the limits of 
those shown in the diagrams, as the results will be only approximations. 

In order to obtain the best results from the rectangular Venturi flume, it is 
recommended that four gauge wells be installed and that the mean reading be 
used in determining the discharge. Frequent testing of the sensitiveness of the 
gauge wells is considered advisable. Scales or gauges attached to the inside 
surface of the flume for determining the head are said to be not sufficiently 
accurate for general purposes. It is also considered advisable, if the head is 
available, to operate the flume with the greatest difference in head possible 
since the accuracy increases as the difference in head increases. 

Ground water in the Meriden area, Conn., G. A. Waring (17, S. Geol. 
Survey , Water-Supply Paper U9 {1920), pp. 88, pis. 7, figs. Id).—-This report, 
prepared in cooperation with the Connecticut State Geological and Natural 
History Survey, deals with the geography, geology, aud ground water supplies 
of an area in the south-central part of the State of Connecticut. 

Analyses of samples of ground water from various parts of the area are re¬ 
ported, showing a range in total dissolved solids of from 80 parts per million 
of water in a well ending in till to SOT parts per million in a well ending in 
trap. The lowest average of total solids was shown by spring waters. In gen¬ 
eral, the waters from the rock formations were noticeably more highly mineral¬ 
ized than those from the glacial drift. Nearly all of the waters are of the 
calcium carbonate type. Chlorids were found to form only a small percentage 
of the total dissolved solids. Nitrates reached a maximum amount in the water 
from a well ending in stratified drift. The high nitrate Content of this water 
and some of the other waters may be due to the presence of considerable 
organic matter, but it is considered evident that pollution exists in a number/ 
of the waters. 



19211 


RURAL B3SFGHSTBESRING. 


289 


Surface water supply of Missouri River Basin, 1917 ( V. S. Geol Survey, 
Water-Supply Paper Jf56 (1921), pp. 2k2-\-XLll, pis . 2).- —This report, prepared 
in cooperation with the States of Colorado, Montana, Wyoming, and. Kansas, 
presents results of measurements of flow made on streams tributary to the 
Missouri River Basin during the year ended September 30, 1917. 

Surface water supply of the Pacific slope of southern California, H. D. 
McGlashan ( XI . S\. Geol. Survey, Water-Supply Paper 7/7,7 (1921), pp. 557, 
pis. 18).— The result of measurements of flow made, in cooperation with the 
State of California, on streams and basins of the Pacific slope of southern 
California are presented. 

Surface water supply of Pacific slope basins in California, 1918 ( U. 8. 
Geol. Survey, Wat&'-Supply Paper l f Sl (1921), pp. SUf+XXXVIII, pis . S).— 
This report, prepared in cooperation with the States of California and Oregon, 
presents the result of measurements of flow made on streams in the drainage 
basins of the Pacific slope in California during the year ended September 30, 
1918. 

Coeur d,Alene Lake, Idaho, and the overflow lands, R. W. Davenpobt 
(V. S. Geol. Survey, Water-Supply Paper 500^A (1921), pp. [8]+31, pis. 8, 
figs. If). —This report deals with the general features and physical conditions 
of Coeur d’Alene Lake in Idaho and its overflow lands, the purpose being to 
render a statement in connection with a controversy between a water-power 
company and the land owners as to the rights of the company in causing over¬ 
flow of the lands. 

Hydrology and agricultural use of water in Tunis, P. Landesque (Dir. 
G4n. AgrCoin., et Colon. [Tunis], But 2k (1920), No. 102, pp. 201-258, 
pis. k, figs. k). —This is a general report on the surface and subsurface water 
supplies of Tupis and their use for irrigation. 

Data on rainfall and on the movement of water supplies are given in the first 
chapter, with special reference to deep infiltration and ground-water move¬ 
ment. Attention is also drawn to the hot springs and geysers. It is stated that 
the waters of Tunis are in general highly mineralized, containing mostly salts 
of sodium, calcium, and magnesium. 

The second chapter deals with the improvement of water courses and sources 
and the use of the surface water for irrigation. General data are given on 
the design of dams, reservoirs, and canals, and specific structures are briefly 
described. 

A third chapter deals with the influence of forests in the improvement of 
water-supply conditions in Tunis. 

An appendix gives data on the quality of Tunisian water supplies. 

Drainage settles peat marshes ( Wisconsin Sta. But 823 (1920), pp. 89, k®)- — 
Drainage experiments in peat soil conducted by E. R. Jones and G. It. B. 
Elliott have shown that the settling of peat deposits is limited in nearly all 
cases to that above the tile. Settling was found in the grade line of the tile 
only where the water table fell below the tile. These results are taken to 
indicate that the decomposition of the peat proceeds at the greatest rate in 
well-drained soil. The records also indicate that half of the settling during 
six years occurred during the first two years of drainage. 

Are concrete tile durable? ( Wisconsin Sta. But 828 (1920), p. 89). —Inves¬ 
tigations on the efficiency of concrete tile in six counties, by G. R. B. Elliott, 
showed that in soils free from acid, well-made concrete tile disintegrate but 
little, but where the tile was laid in peat soils quite marked disintegration 
occurred. The action appeared to be between the soil acids and the cement 
so that the tile gradually dissolved and crumbled. 
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On this basis the following specifications were prepared and accepted for 
use by concrete tile manufacturers: Mixture 2£: 1 or richer by weight, com 
trolled vapor for curing, washed sharp aggregate, density sufficient to pre¬ 
vent absorption exceeding 7 per cent, and extra wall thicknesses and densities 
for tile to be used in acid soils. 

Testing war-salvaged explosives for land clearing (Wiseomin 8ta. Bui. 
828 (1920), p. IfO), —Winter tests.made under cold temperature with dry 
Grade—II TNT and with moist materials, by J. Swenchart, showed that 
freezing temperatures have no effect on either its detonation or strength. 
TNT containing from 5 to 10 per cent of water when frozen showed no dif¬ 
ferent detonation than when the material exploded was at ordinary tem¬ 
peratures. 

It was also found that Grade—III TNT is less sensitive than either Grade—I 
or Grade—II. It was found better to detonate TNT with a primed dynamite 
cartridge than with No. S caps alone. A small percentage of moisture in 
grenade powder was found to interfere with detonation. Black blasting 
powder was also found to be too insensitive and to be affected by moisture. 

Analysis of roughness impact on highway bridges, W. Whited (Engin, 
Neivs-Rec., 86 (1921), No. Ilf, pp. 582, 588, fig . 1 ).—An analysis of the impact 
on highway bridges due to roughness of the road is presented. 

The phases of the subject analyzed are (1) the impact produced when a 
truck wheel strikes an obstacle and (2) the impact when it jumps oil* the 
obstacle. Floor irregularities are considered to be the principal source of 
impact, and a formula is derived which indicates that when a wheel strikes 
an obstacle there is an increase of two-thirds the load for 3-in. roughness. 

It is concluded that the most logical basis for computing impact in any 
member of a highway bridge is to assume that “to add to the maximum 
stress due to the assumed maximum static load a stress equal to that due 
to a single load about two-thirds the sprung load, on any wheel, applied 
at whatever point on the bridge floor, will give the maximum stress in the 
given member.” 

Impact under high-speed traffic on highway bridges, W. D. Uhlee (Engin. 
Nems-Rec., 86 (1921), No. Ilf, pp. 583, 581f ).—An analysis of impact of trucks 
on highway bridges leads to the conclusion that it is sufficient: to provide for 
an obstacle S in. high, and that «if bridges are designed for the specified load 
applied statically with an additional impact load of one specified wheel load 
plus about 20 per cent, applied at whatever point on the bridge will produce 
a maximum stress in the member under consideration, ample allowance will 
be made for all impact stresses, and 20 per cent impact on all wheels will 
give a wide margin of safety.” 

Public Roads ( U. S. Dept. Agr., PuUic Roads, If (1921), No , 1, pp. 21 h 
figs, 6). This number of this periodical contains the usual project statement 
under Federal-aid allowances approved in March, 1921, and the following 
articles: 

Crushed Stone and Gravel Roads, by C. L. McKesson and A. F. Morris; 
British Road Classification; Capillary Moisture and Its Effect on Highway 
Subgrades, by W. W. McLaughlin; Scholarship Essay Contest Announced; 
Bituminous Pavements Laid on Old Macadam Streets in Denver, by J. W. 
Johnson; The President’s Message on Federal Highway Policies; and Sand and 
Gravel Production Survey of Twenty-two States, by G. EL Ladd. 

Investigation to determine the draft of various farm implements (Mis- 
souH Bfa. Bui. 179 (1921), p. f//).—Investigations by M. M. Jones to determine 
ttte influence of speed upon the draft and'power consumption of a 2-bottom, 
124m general purpose plow, drawn by a tractor, showed that increasing the 
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plow speed increased the draft and the power consumption of the plow very 
materially. Increasing the plow speed from 2 to 3 miles per hour, which 
increased the work done 50 per cent, increased the draft 11.3 per cent and the 
power consumption 67 per cent; increasing the plow speed from 2 to 4 miles 
per hour, which increased the work done 100 per cent, increased the draft 24.8 
per cent and the power consumption 149.5 per cent. 

; Sharpen the sickle to save the horse ( Wisconsin Sta, But 323 (1920), 
p. 40) .—Draft tests made on a used mower by F. W. Duffee with the cutter 
bar in good and poor condition showed that when the knife was dull and the bar 
in poor adjustment, the draft was increased from 30 to 35 per cent. Very little 
was gained by sharpening the knife and leaving the bar in poor adjustment. 

Unprotected electric lights.— A recently developed dust explosion and 
fire hazard, D. J. Price and H. R. Brown ( U. 8. Dept . Apr., Dept. Give. 171 
(1921), pp. 7, fig. 1). —Experiments to determine whether or not the exposed 
filament in a broken electric lamp will remain hot long enough after the globe 
is broken to ignite a surrounding dust cloud are reported. 

The tests were made in an explosion chamber fitted with a socket to hold 
lamps of various sizes, and a rod with trigger release to smash the lamps. A 
dust cloud was produced by blowing dust from small shelves along tbe side of 
tbe chamber. Explosions were obtained with both vacuum and gas-filled lamps. 
The only exception was with vacuum tungsten and carbon lamps of very low 
wattage. It is concluded therefore that dust explosions and fires can be caused 
by the breaking of an electric lamp in a dust cloud. 

Tests' made to ascertain the danger due to the ignition of the dust on the 
globe are also reported. Temperature readings of the various types of vacuum 
and gas-filled lamps on the market were compared with the ignition tempera¬ 
tures of the various dusts found in industrial plants. It was found that the 
temperature of the dust must be raised at least 150° F. above the maximum 
temperature of the bulb to cause ignition. In a specially construced chamber, 
in which a continuous dust cloud may be maintained, it was found possible 
to start a fire on the larger gas-filled lamps with each of four different car¬ 
bonaceous dusts. It is believed from these results that any combustible dust, 
if allowed to collect on a lamp in sufficiently thick layers and remain long 
enough, will ignite. Methods of fire and explosion prevention are discussed. 

Methods for close automatic control of incubating temperatures in 
laboratories, J. T, Bowen (ZJ. 8. Dept. Apr, But 951 (1921), pp. IS, figs. 13). — 
Methods and apparatus for the close automatic control of incubating tempera¬ 
tures used in the Bureau of Animal Industry are described and illustrated and 
structural features are discussed. 

RURAL ECONOMICS AND SOCIOLOGY. 

Th.e bases of agricultural practice and economics in the United Prov¬ 
inces, India, H. M. Leake (Cambridge, England: W. Heffer d Sons, Ltd., 1921, 
pp. VII+217, figs. 10).— The origin of agriculture, the physical bases,of plant 
growth, and the development of crop cultivation, together with the application 
of general economic principles to agriculture are discussed in this series of 
classroom lectures. The author adheres closely in his illustrations to Indian 
agriculture, institutions of land holding, customs, and living conditions. The 
rOles of the large landholder, the Government, and the money lender in the 
future development of the agriculture of the country are outlined. 

Rural New York, E. O. Pippin (Hew YorJc: Macmillan Co., 1921, pp. XVI- f- 
881, pis , 9, figs . 86). —This volume is the first of a new Rural State and 
Province Series, edited by L. H. Bailey. It gives a description of the physical 
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conformations and climatic conditions of the State, and of the historical de¬ 
velopment of agriculture there, with an account of agricultural and other 
related resources. Markets and marketing facilities, rural manufactures, and 
administrative and regulatory as well as educational and research organizations 
are outlined. 

[Report of the work of the rural life department] (Missouri Sta. Bui 
179 (1921), pp. 45-49 ).—The results of a number of projects not noted before 
are reported on as follows: 

Tractor and other farm equipment costs on the farm , O. R. Johnson and R, M. 
Green (p. 45)—The equipment charge for horsepower equipment and smaller 
tools is frequently prorated to different enterprises on the basis of the number 
of horse hours expended, and equipment charge is therefore expressed in terms 
of cost per horse hour. A summary of these costs given here indicate a range 
of from 2.3 cts. in 1914 to 3.7 cts. in 1918, and in cash outlay for repairs, re¬ 
placements, and additions in percentage of average inventory values of from 
28 per cent in 1914 to 42 per cent in 1918. 

Cost of producing farm products under farm conditions , 0. R. Johnson and 
R. M. Green (pp. 45, 46).—The work of setting up quantitative cost formulas 
from data contained in 16 sets of accounts from 14 counties is reported on. 
Using the “wheat formula,” the cost of producing the 1919 crop in Missouri 
was determined in July, 1919, as being $25.27 an acre. The yield was estimated 
at 13 bu. to the acre, giving a cost per bushel of $1.94. The final yield reported 
for the year was 13.5 bu., on the basis of which the cost per bushel would have 
been $1.87. Using the same formula the average cost per bushel of wheat at 
1920 prices is said to have been determined as $2.26 on the basis of a 12.75-bu. 
yield. The average total labor requirements of various crops included in this 
study are tabulated. 

The agricultural and market value of Missouri farm lands, O. R. Johnson 
and R. M. Green (pp. 46, 47).—A plan of obtaining the agricultural value of 
Missouri farm lands on the basis of 1910 data for average acreage and yields 
and average prices for the 1900-1910 period, as well as certain cost of produc¬ 
tion figures, is outlined here, and a partial report of results including eight 
counties is given. 

Land tenure in Missouri, O. R. Johnson (p. 47).—This brief report indicates 
that the share tenant has the least capital, obtains the more fertile land, and is 
a better feeder of live stock, getting $145 for each $100 worth of feed fed, com¬ 
pared to $126 for the cash tenant. The latter, however, is said to be doing the 
bigger live-stock business. The share tenant was found to pay 82 per cent more 
rent to the acre than does the cash tenant, and to pay the landlord nearly twice 
the interest on investment that the cash tenant pays. 

The standard of living on the farm as a factor in the cost of production , O. R. 
Johnson and R. M. Green (p. 47).—Household expenses of 12 or 14 farms that 
kept complete accounts continuously for several years are tabulated. The aver¬ 
age cash household expense per farm was found to have increased from $416 
in 1914 to $1,982 in 1920, or 260 per cent. 

Utilization of labor on the farm , 'O. R. Johnson and R. M. Green (pp. 48, 
49},—-The man and horse hours required in the various operations of corn 
growing under north Missouri conditions in 1914 when the com is gathered 
from standing stalks and when gathered from the shock, are tabulated here. 

Importance of farm cost accounting, W. M. Jabdine (Kansas State Bd , 
Agr. Quart . Rpt., 89 (1929), No. 158, pp. S5~48, fig. I).—It is said that in view 
of the difficulties involved in obtaining figures on the cost of producing farm 
products, it becomes a function of the State and Federal governments to deter¬ 
mine these costs and obtain the other information needed. A brief account is 
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given of the cost of production investigations by the Kansas Experiment Sta¬ 
tion, cooperating with the Office of Farm Management and Farm Economics of 
the U. S. Department of Agriculture, and the cost per acre of growing the 1918 
crop of wheat on 300 farms in 12 counties in Kansas is tabulated in detail. The 
1917 business on a Kansas farm, showing expenses and their distribution by 
complete cost accounting, is also tabulated. 

■ [Cost of production on the North Dakota College demonstration farms 
in 1920], E. I. Olsen (North Dakota Sta. But 148 (1921), pp. 4-88, 88-88, 
fig. 1).—Farming operations followed on the various fields of the 19 demon- 
tration farms in 1920 are set down briefly, and costs are computed from ac¬ 
counts rendered in superintendents’ reports, using certain unit values found in 
TJ. S. Department of Agriculture publications. Crops and yields are tabulated. 

The farmer’s economic problem, H. C. Taylob (Kansas State Bd. Agr. 
Quart, Rpt., 89 (1920), No. 153, pp. 26-85). —Figures relating to the cost of 
producing cotton in 1913 and in 1918 on different farms in Sumter County, Ga., 
are tabulated for the purpose of illustrating the differences between average 
cost and bulk-line cost, and to point out the necessity of having the price some¬ 
what above the average cost if farmers are to prosper in the production of an 
important staple crop. 

Records from 35 McPherson County, Kans., farms are also tabulated. From 
these it is indicated that the average cost of producing wheat in 1919 was $2.43 
per bushel. About 60 per cent of the wheat was produced at an average cost or 
below, but in order to cover the cost of 85 per cent of the product it would be 
necessary for the price to go slightly above $2.95. Another table is given show¬ 
ing the basic requirements in producing an acre of wheat on the basis of data 
from the same group of farms, all of this being given to show the kind of cost 
data which can be obtained and to indicate the way in which it should be 
interpreted. 

The subjects of farm finance and farm labor problem are also briefly dis¬ 
cussed. 

A system of accounts for live-stock shipping associations, C. N. Wilson 
(Wis, Div. Markets Bui., 1 (1920), No. 4> P- 14 )*—Blank forms and brief 
descriptive notes are offered. 

A system of accounts for cooperative warehouses,, G. N. Wilson (Wis. 
Div. Markets Bui., 1 (1920), No. 5, pp. SO). —As a result of a survey of the 
accounting methods used at a number of points in the State, various distinct 
types of accounting were found. The system outlined in this bulletin is offered 
to enable cooperative warehouses to comply with requirements of the law and 
to facilitate the making of income-tax returns. 

A system of accounts for cheese factories, C. N. Wilson (Wis. Div. 
Markets Bui., 1 (1920), No. 8, pp. 16). —The suggested accounting blanks and 
brief interpretive text are presented with the idea of assisting the standardiza¬ 
tion of business methods in the cheese industry of Wisconsin. 

International yearbook of agricultural legislation (Inst. Internal!. Agr. 
[Rome], Ann. Intematl. L6g. Agr., 9 (1919), pp. LIXA-H80). —This volume 
continues information previously noted (E. S. R., 42, p. 390). 

Foundations of agricultural prosperity, R. T. Ely (Chicago: Amer. Farm 
Mortgage Bankers’ Assoc., 1920, pp. 15). —In this address the effect of the tax 
exemption feature of many modern securities in influencing investment other¬ 
wise than in land is pointed out. It is said that real estate taxation is higher 
in the United States than in foreign countries, and figures are given in support 
of the statement Investigation of land economics and the relation of land and 
agricultural labor are urged, and attention is called to The Institute for Re¬ 
search in Land Economies, established in October, 1920. 
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Farm tenancy leads to ownership ( Wisconsin 8ta. Bui. 828 (1920 ), p. 48 ).-— 
This brief note indicates that from a recent survey of farm tenancy in Wis¬ 
consin, by B. H. Hibbard and J. D. Black, the facts were brought out that 
during recent years ownership is delayed to a later period in a man’s life, 
and that for the first purchase of land by the men interviewed five-sixths of 
the money required was furnished by relatives or by retired farmers of the 
neighborhood. 

The world’s wheat problem, R. T. Hinckes ( Hereford, England: Hereford 
Times , Ltd. 11920], 2. ed., pp. 13).— This subject is presented from the point 
of view that a certain amount of home-grown wheat is important in British 
national economy. Prewar tendencies toward the development of specialized 
markets and special trade between countries, upward trends in prices, and 
various factors operating to check the expansion of the world’s wheat acreage 
are discussed, and the existing world supply and demand are estimated. The 
passing of local wheat mills in England, and the competition of oats, barley, 
and other grains that are easily fed to live stock are given as considerations 
in the decrease of home-grown wheat. The guarantee system of encouraging 
home' production is held to be ineffective, and option contracts are favored. It 
is said, however, that the high prices then prevailing will inevitably increase 
the immediate world production. 

, Monthly Crop Reporter (U. 8. Dept. AgrMo. Drop Bptr 7 (1921), Nos. 4, 
pp. 37-48, figs. 2; 5, pp> 49-80, figs. 2). —Monthly estimates of crop acreage, con¬ 
dition, and yields, with summaries and comparisons over various periods and 
the usual data relating to farm value and prices, numbers of live stock, and the 
farm labor supply are given in these numbers. In the first-named, brief notes 
summarizing field reports on April 1, 1921, by States in regard to important 
crops are also included. A special tabulation of the acreage and value of crops 
grown in 10 Southern States, 1916 to 1920, inclusive, and five-year averages for 
the periods 1915-1919 and 1910-1914 is presented in order to’ bring out the ex¬ 
tent of diversification in the cotton-producing section. 

No. 5 consists largely of reports on the condition of crops and farm animals 
May 1. A special tabulation, graphically illustrated, indicates the estimated 
yearly acreage tonnage of 11 crops hauled on country roads, 1915-1919. 

The Market Reporter (U. 8. Dept. Agr., Market Bptr8 (1921), Nos. 19, 
pp . 289-804 , figs. 4; 20, pp. 805-820 ; 21, pp. 821-886 , figs. 2; 22, pp. 887-852).— 
Abstracts of information on domestic movement, imports and exports, prices, 
and the situation in the market of specified commodities and important classes 
of agricultural products, together with analyses of foreign market conditions, 
are given. Special articles in No. 19 set forth the use of lard substitutes, re¬ 
view the development of wheat production in Argentina, and present a sum¬ 
mary of milk marketing costs found in Columbus, Ohio. No. 20 contains a brief 
article showing wheat exportations from Australia through a period of years. 
In No. 21 there are special articles setting forth the expansion of the world’s 
trade in condensed milk and describing the importance of the grain hay crop 
west of the Rockies. 

Wisconsin agricultural statistics for 1919, annual crop and live-stock 
review, J. A. Beckeb (Wis. Dept Agr . But 28 [1920], pp. 99, figs. 12).— General 
summary notes are given showing estimates of the acreage and value of 27 
crops, including fiaxseed and timothy seed, also the number of farms, land 
values, and farm wages in Wisconsin in 1919, with comparisons of data for 
earlier years. Discussion, tables, and graphs show the increase in average crop 
yields In the United States and Wisconsin since records of crops were first 
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made In 1866. Thirty-two tables embody statistical information secured co¬ 
operatively by State and Federal officials. 5 

Live stock and animal products statistics, 19CI9—1919 (Canada Bur. 
Statin., Live Stock and Anim. Prod. Stalls1909-1919, pp. 131, pis. 2 , figs. 27).— 
The present report introduces a series designed to cover production and trade 
in Canada during the war period and in prewar years for comparison. Tables 
are offered summarizing data from censuses, annual reports, monthly records 
of imports and exports, cold storage holdings, and wholesale and retail prices, 
and other official sources. These tables relate to live stock, meats and dairy 
produce, the international market situation, and prices in Canada. Charts are 
given illustrating variously animals on farms; monthly cold storage holdings; 
annual British importation of meats and produce, showing also Canada’s net 
exports and British import prices, 190O-191S; United States foreign trade in 
meats and dairy produce, showing also wholesale prices at the principal mar¬ 
kets compared with Dun’s index numbers, 1895-1918; and comparison of live 
stock receipts at the principal markets with prices. 

[Agricultural and live stock statistics of Finland] (Statis. Arshok Fin¬ 
land, n. ser16 (1918), pp. 124-160; 17 (1919), pp. 94-115) —Agricultural 
statistics in these volumes continue the series previously noted (E. S. R., 41, 

p. 888). 

Prices and wages in India (India Dept. Statis., Prices and Wages India , 
35 (1920), pp. [VII]+244, fills. 2). —Wholesale and retail prices of food grains, 
other agricultural products, and live stock, as well as wages, have been added 
to similar statistics for previous years, bringing up to the year 1919, and in 
some cases up to 1920, the series previously noted (E. S. R„ 42, p. 291). 

AGRICULTURAL EDUCATION. 

R U S : A register of the rural leadership in the United States and 
Canada, compiled by L. H. Bailey ( Ithaca , N. Y.: Author, 1920 , pp. 533). — 
This revised edition of the rural Who’s Who, previously noted (E. S. R., 41, p. 
897), contains 4,681 entries. Directories are also appended of the national 
agricultural and rural societies in the United States and Canada, journals 
devoted to agriculture and rural life, official provincial and State departments 
of agriculture, and the colleges and schools of agriculture. 

Agricultural education conference (Fed. Bd. Vocat. Ed., Vocat. Summary, 
S (1921), No. 11, pp. 177-179). —The outstanding features are given of com¬ 
mittee reports submitted at the fourth annual regional conference of State 
supervisors and teacher trainers of the southern region, held at Montgomery, 
Ala., January 3-5, 1921. 

It was recognized that in the organization of a year’s work in vocational agri¬ 
culture teachers should make a thorough survey of their particular com¬ 
munities. The course of study should be issued and its length prescribed by 
the individual teacher rather than the State supervisor or the State office. The 
course should be based upon a careful analysis of the farm enterprises and 
farm jobs, both productive and nonproductive. Farm sbopwork should become 
an integral part of the agricultural course rather than a separate course. 

It was recommended further that separate departments responsible directly 
to the institutional administration should be organized in teacher-training 
institutions. Teacher-training work as a whole should begin in the junior 
year, and a committee of the agricultural faculty in the agricultural college 
should be organized to study curriculum problems in the training of vocational 
teachers. The teacher-training department should continue training its gradu¬ 
ates after they have become vocational teachers through itinerant teaching 
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for at least one year. All members of the teacher-training staff should have 
an opportunity to do some itinerant teacher-training work, and likewise, all 
itinerant teachers should be given an opportunity to do some resident work. 
More or less opposition was expressed to the idea of having local teachers away 
from their respective localities during the summer months, and where summer 
schools are offered, they should be for men who have not completed either the 
technical or professional work in teaching. When teachers are required to be 
away from their localities for more than four weeks at a time a substitute 
teacher should be engaged to supervise the practical work. A definite recom¬ 
mendation was that a short intensive course, not to exceed four weeks in length, 
for State supervisors and teacher trainers now in service, be given at some 
point within the southern region during 1921, in cooperation with the Federal 
Board for Vocational Education. 

Statements are made of the minimum standard approved for directed or 
supervised practice work; the fundamentals approved for part-time and evening 
work and for vocational education for negroes; means for advertising and 
promoting vocational agricultural education within the respective States; com¬ 
munity activities considered a definite part of the agricultural teacher’s job; 
courses recommended in teacher-training work; and conditions for judging the 
work of the local teacher by itinerant men. 

Third annual report of the State Board for Vocational Education, 19210, 
T. E. Johnson et al., M. L. Burton, F. S. Kedzie, and F. Jeffers ( [Mich.] 
Bd. Vocat Ed. Bui . 209 (1920), pp. 2d).—This is the report of progress in 
vocational education in Michigan for the year ended June 30, 1920. During the 
year 59 schools offered courses in vocational agriculture with a total enrollment 
of about 2,650 students in agriculture. The agricultural instructors were em¬ 
ployed for the 12 months of the year. Thirteen all-day schools, with a total 
enrollment of 1,319 students, and 10 evening schools, with a total enrollment of 
2,446, had courses in vocational home economics. There were 61 teachers in 
training in vocational agriculture and 60 in vocational home economics at the 
Michigan Agricultural College, and 15 in home economics at the Michigan State 
Normal College. Statistical tables are included. 

Proceedings of the first national conference on rural school consolida¬ 
tion (Bui Iowa State Teachers Col, 20 (1920), No. 4, pi. 2, pp. 85) ;—This 
report of the proceedings of the first national conference on rural school con¬ 
solidation held at Cedar Falls, Iowa, February 17-19, 1920, includes brief 
surveys of the present status of the consolidation of rural schools in the various 
States, and among others, committee reports and papers on the course of study, 
the preparation of teachers, some things we have learned about rural school 
consolidation, the problems of transportation and good roads as related to 
consolidation, the advantages and disadvantages of the various units of taxa¬ 
tion and administration, the rural high school in connection with and as made 
possible by rural school consolidation, the need of more money in the consoli¬ 
dation of schools, and the library in the consolidated schools. 

[Nature study] (Nature-Study Rev., 17 (1921), No. 2, pp. 47-51, 55-86, 
fig. 1 ).—This issue includes a report of the proceedings of the fifteenth meeting 
of the American Nature Study Society held December 29,1920, and the following 
' papers; 

A survey of twenty years' progress made in the courses of nature study, A. J. 
Patterson (pp. 55-62).-—The author summarizes her survey as follows; “The 
earliest outlines and courses were largely in the form of questions. Few of 
them made any attempt to grade the work. Most of them were overtechnical 
for children. The period from about 1897 to 1905 brought out a large number 
of graded courses with many helpful books, outlines, and suggestions for teach- 
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ing. The 10 years from 1905 to 1915 saw nature-study ontlines in most of the 
State courses and in a large number of city systems. The courses were in the 
main uniform both in the matter of material used and the method of attack. 
The last 5 years has been a period of sifting and shifting, of revising and 
testing in the light of child study, which has resulted in a better adaptation of 
the material and method to the needs of developing children.” 

A survey of twenty years' progress in nature study in providing materials for 
study , E. E. Shaw (pp. 63-07) .-—This is a discussion of the progress made along 
the lines of choice and use of nature-study materials. 

A survey of twenty years' prog?'ess in measuring results in nature stud,y, E. II. 
Downing (pp. 68-70).—This is a copy of the author’s revised range of informa¬ 
tion test in science. 

A survey of twenty years' progress in nature study in extension work, A. F. 
Satterthwait (pp. 71-80).—The author discusses the progress made in the 
various phases of extension work, including corn-growing contests begun in 
1901 in Illinois, boys’ clubs started in 1902 in Ohio, and farmers’ cooperative 
demonstration work in the South begun in 1904 and developed to include girls’ 
clubs in 1910, together with results of the work. 

Reaching and training rural teachers, E. L. Palmer (pp. 81-86).—An attempt 
to so simplify and organize the sources of information available to rural 
teachers that nature study may practically take care of itself is presented. 

Syllabus of an introductory course on part-time education (Calif. Univ., 
Vocat. Ed. Bui. 1 (1920), pp. 190, fig. 1 ).—This syllabus is intended for ad¬ 
ministrators and teachers of special classes to he established under the Cali- 
fornia compulsory part-time education act, approved May 27, 1919. Among the 
topics outlined are Part-time Education in Agriculture, by F. L. Griffin and 
S. H. Dadisman, and Part-time Education in Home Economics—Organization 
and Administration, Class Organization and Courses of Study, by M. I. Murchie. 
The text of the law, an article on Instruction in Vocational Agriculture in Wood 
County, Wis., by W. S. Welles, etc., are appended. 

MISCELLANEOUS. 

Thirty-third Animal Report of Colorado Station* 1920, C. P. Gillette 
et at,, (Colorado Sta. Rpt. 1920, pp. Jf2). —This contains the organization list, 
a financial statement for the fiscal year ended June 30, 1920, a report of the 
director on the work of the station, and departmental reports. The experi¬ 
mental work reported is for the most part abstracted elsewhere in this issue. 

Annual Report of Idaho Station, 1920, E. J. Idlings (Idaho Sta. Bui. 
122 (1921), pp. 6/ h figs . 3).—This contains the organization list, a report of the 
dmeetor, and financial statements for the Federal funds for the fiscal year ended 
June 30, 1920, and for the remaining funds for the fiscal year ended December 
31, 1920. The experimental w T ork reported is for the most part abstracted 
elsewhere in this issue. 

Thirty-second Annual Report of Louisiana Stations, 1920, W. H. Dal- 
bymfle (Louisiana Stas. Rpt. 1920, pp. 32). —This contains the organization 
list, a financial statement regarding the Federal funds for the fiscal year ended 
June 30,1920, and the State funds for the fiscal year ended December 31,1920; 
and a report by the director, including brief departmental reports. The ex¬ 
perimental work reported is for the most part abstracted elsewhere in this issue. 

Thirty-second Annual Report of Michigan Station, 1919, R. S, Shaw 
et al. (Michigan Sta. Rpt . 1919, pp. 221-13It, figs. 12/}).—' This contains a finan¬ 
cial statement for the year ended June 30, 1919; reports of the director and 
heads of departments on the work of the station during the year, the expert- 
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mental features of which have been for the most part abstracted elsewhere in 
this issue, and reprints of Bulletins 282-284, Special Bulletins 90-97, Technical 
Bulletins 43 and 44, and Circulars 36-40, all of which have been previously 
noted. 

A report of work at McNeil! Branch Experiment Station, from 1912 
to 1917, inclusive, ES. B. Ferris ( Mississippi Sta. Bui. 188 (1980), pp. 33).—- 
The experimental data included in this report are for the most part abstracted 
elsewhere in this issue. Meteorological observations are also summarized, as 
noted on page 210, and a discussion is included of the progress made in live 
stock and horticultural investigations. 

Report of work at South Mississippi Experiment Station for 1918, 
1919, and 1920, E. B. Ferris (Mississippi Sta. Bui. 19% (1920), pp. 3-28).— 
Work at this substation, located at Poplarville since its removal from McNeill 
in 1919, is reported for the seasons of 1919 and 1920. Data relating to field 
crops are noted on page 223 of this issue. 

What the agricultural experiment station is doing for Missouri, July 1, 
1919, to June SO, 1920, F. B, Mitmford (Missouri St a. Bui. 179 (1921), 
pp. 60, figs. 17).— -This contains the organization list, a report by the director 
on the work and publications of the station, and a financial statement for 
the Federal funds for the year ended June 30, 1920. The experimental work 
reported is for the most part abstracted elsewhere in this issue. 

Thirty-second Annual Report of New York Cornell Station, 1919, A. R. 
Mann (Neio York Cornell Sta. Rpt. 1919, pp. CIV +1106-%-8, pis. 57, figs. 185 ).— 
This report, presented as usual as that of the dean and director of the New 
York State College of Agriculture and the Cornell Station, contains the or¬ 
ganization list, data relating to the work and publications of the station, a 
financial statement for the fiscal year ended June 30, 1919, and reprints of 
Bulletins 398 and 399 and Memoirs 13-27, all of which have been previously 
noted. 

Thirty-third Annual Report of New York Cornell Station, 192#, A. R. 
Mann (New York Cornell Sta. Riit. 1920, pp. 79-\-%). —This report .embodies 
data corresponding to the above for the fiscal year ended June 30, 1920, but 
contains no reprints of bulletins or other publications. 

Report of the director, July 1, 1919, to June SO, 1920, P, F. Trow¬ 
bridge { North Dakota Sta. Bui. 1%6 (1921), pp. %8, figs . 7).—This contains the 
organization list, a report of the director, and a financial statement for the 
fiscal year ended June 30, 1920. The experimental work reported is for the 
most part abstracted elsewhere in this issue. 

Twelfth to Eighteenth Annual Reports of Edgeley Substation, 1914- 
192#, O. A. Thompson (North Dakota Sta . Bui. 1%5 (1921), pp. %%). —This 
bulletin contains meteorological data and brief summaries of the lines of work 
at this substation from 1914 to 1920, inclusive. The experimental work re- 
ported is for the most part abstracted elsewhere in this issue. 

Fifteenth Annual Report of the State demonstration farms, 1920, 
E. I. Olsen (North Dakota Sta. Bui. 1%8 (1921), pp. 28, figs. 8).— Weathqr 
conditions during the growing season of 1920 and data as to cost of crop 
production, yields, and wheat milling and baking tests are briefly sum¬ 
marized. The experimental work reported is for the most part abstracted 
elsewhere in this issue. 

Thirty-second Annua! Report of Texas Station, 1919, B. Youngblood 
(Texas Sta. Rpt. 1919 . pp, 26). —This contains a report of the director on the 
work of the station and the various substations, and a financial statement for 
the Federal funds for the fiscal year ended June 30,1919, and for various State 
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funds for the fiscal year ended August 31, 1919. The experimental work re¬ 
ported with rice and cotton is abstracted on page 229. 

Thirtieth Animal Report of Washington Station, 1920, E. 0. Johnson 
(Washington Sta. Bui. 158 (1920), pp. 47). —This contains the organization list, 
a report on the work and publications of the station during the year, and a 
financial statement for the Federal funds for the fiscal year ended June 30, 
1920, and the remaining funds for the fiscal year ended March 31, 1920. The 
experimental work reported is for the most part abstracted elsewhere in this 
issue. 

New farm facts: Asmual report of the director for 1919-20, H. L. 
Russell and F. B. Morrison (Wisconsin Sta. Bui. 328 (1920), pp. 98, figs. 38).— 
This contains an account of the activities of the station, a list of the station 
publications of the year, and a financial statement as to the Federal funds for 
the fiscal year ended June 30, 1920. The experimental features not previously 
reported are for the most part abstracted elsewhere in this issue. A special 
feature is the insertion in the text of a number of brief general articles. 

General index to Colorado Experiment Station publications, compiled by 
A. Diets (Colorado St a. Bui: 268 (1.921), pp. 69). —This contains a combined 
subject and author index to Bulletins 1-249, Press Bulletins 1-58, annual re¬ 
ports from 1888 to 1918, inclusive, and three special river bulletins. 

Monthly Bulletin of the Ohio Experiment Station (Ohio Sta. Mo. Bui. 6 
(1921), No. 3-4, PP- 88-64, flffs. 7). —This number contains several articles ab¬ 
stracted elsewhere in this issue and a brief note on potato diseases. 

Monthly Bulletin of the Western Washington Substation (Washington 
Sta., West. Wash. Sta. Mo. Bui. 9 (1921), No. 2, pp. 17-32, figs. £).—This 
number contains brief articles on the following subjects: Renewing the Lawn, 
by J. L. Stahl; Production of Silage Corn and Mangels, by M. E. McCollam; 
Anticipating Pasture Shortage, by H. E. McNatt; Chick Tricks, by Mrs. G. R. 
Shoup; Intestinal Roundworms in Poultry, W. T. Johnson; and Insect Pests of 
the Home Garden and Their Control, by A. Frank. 

A dictionary of scientific terms, I. F. and W. D. Henderson (London: 
Oliver and Boyd, 1920, pp. VIII+354 )•—This dictionary gives the pronuncia¬ 
tion, derivation, and definition of terms in biology, botany, zoology, anatomy, 
cytology, embryology, and physiology. 

Elements of statistics, A. L. Bowley (London: P. S. King & Son , Ltd.; New 
York: Charles Scribner's Sons, 1920, 4 ed., pp. XI~hJ f 59, pis. 12, figs. 37). —Part i 
of the present edition of this standard treatise deals with elementary statistical 
methods and is based upon similar material in the first edition published in 
1901. On the other hand, part 2, Applications of Mathematics to Statistics, is 
practically a new discussion of frequency curves and the theory of correlation 
including partial and multiple correlation. Although the illustrative data are 
taken mainly from the field of economics, the needs of the experimenter are not 
neglected in the theoretical treatment. 

The author believes that an elementary knowledge of infinitesimal calculus 
is necessary for the serious study of mathematical statistics. “ This opinion is 
confirmed by the very loose reasoning often employed by writers who make too 
facile use of the standard deviation, of curves of frequency, and especially of 
the coefficient of correlation. ... No one should attempt to measure correla¬ 
tion till he has studied the theory closely and critically 
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Illinois University.—The legislature has granted appropriations aggregating 
$10,500,000 for the ensuing biennium. This is a material increase over the 
present appropriation, which had not been enlarged since 1010, although student 
enrollment had more than doubled and operating expenses greatly expanded. 

Kansas College and Station.—H. B. Walker has been appointed head of the 
farm engineering department of the college, and has been succeeded as head of 
the rural engineering department of the extension division by Mark Havenhill. 
Other appointments include Paul L. Mann as assistant professor of the milling 
industry and E. S. Lyons, previously instructor in soils, as superintendent of 
the agronomy farm. G. A. Maxey, assistant professor of dairy husbandry, has 
resigned. 

Louisiana State University.—As the result of action taken by the State con¬ 
stitutional convention, just adjourned, the university will receive $7,500,000 for 
new buildings and equipment. This sum has been set apart for the purpose 
from funds accruing from the newly established severance tax on oil and other 
natural resources. Plans are under way for the erection of the new buildings 
on a 2,000-acre tract near Baton Rouge, 

The new constitution also provides a one-half mill tax, which it is estimated 
will yield approximately $1,000,000 per annum for the maintenance of the 
university. 

Missouri Station.—Seven new projects have been started by the station 
during the past year. These include studies of (1) relation of food consumed 
to protein and energy retained in the carcass, (2) sunflower seed as a feed for 
fattening swine, (3) standards of growth for dairy cattle, (4) genetic analysis 
of maize, (5) morphological classification of the varieties of soy beans, (6) rate 
of growth of chicks under normal conditions, and (7) distribution of abortion 
infection in swine by positive reacting immune carriers. 

The resignations are noted of T. E. Eriedemann and O. E. Pollock as assistants 
in agricultural chemistry and field crops, respectively. Alva. O. Hill has been 
appointed assistant in field crops. 

Rutgers College.—The new horticultural building, a two-story brick struc¬ 
ture, was recently dedicated. The principal address was made by F. A, Waugh 
of the Massachusetts College, who predicted the principal impending develop¬ 
ments in horticultural practice as along marketing lines. 

President W. H. S. Demarest has been granted a year’s leave of absence, to 
be spent in part in compiling a history of the college. 

North Dakota College.—O. A. Barton, formerly State club leader, has been 
appointed in charge of the poultry department, with Glen Mcllroy as assistant. 

Oregon . College.—H. H. Gibson, professor of vocational and agricultural 
education in the University of Arizona, has accepted an appointment as head of 
the department of agricultural education. 

Rhode Island Station.—Helena A. M. Tibbetts has resigned as assistant in 
animal breeding and pathology and has been succeeded by Mary E. Williams, a 
1921 graduate of Simmons College. Robert L. Jones, a 1921 graduate of the 
Massachusetts College, has been appointed assistant in chemistry. 
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At no period in the history of the experiment stations have changes 
come so rapidly in their administrative officers as in the past few 
years. A year ago it was reported that the directorship of prac¬ 
tically half of the experiment stations had changed since 1914. Dur¬ 
ing the current year ten more changes have been added to the list. 
This is an unusually large quota for a single year, and it includes 
several directors who have long held a prominent place in the annals 
of these institutions. The conspicuous character of their service and 
the change which their retirement makes in the roster of station offi¬ 
cers are matters worthy of more than passing notice. 

A list which includes such names as Jordan, Thorne, Woods, 
Duggar, and Rolfs reaches well-nigh back to the beginning of the 
American stations, and when there are added those of Knight, 
Harris, and Coulter of the more recent group, it will be evident 
what a single year has brought about in the station ranks. Three 
of these men have been associated with the experiment stations since 
their organization under the Hatch Act thirty-four years ago, and 
two were almost the last connecting link between the original State 
stations and the national system which grew out of them. Two 
others had been in the station work nearly or quite thirty years, while 
two more had served the stations for fourteen and seventeen years 
respectively. 

The States affected by these changes are Alabama, Florida, Maine, 
Minnesota, Nsav York, Ohio, Oklahoma, Utah, and West Virginia, 
together with the Virgin Islands. The directors involved in these 
changes will not in all cases be permanently lost to the interests of 
agricultural inquiry. Dean Thatcher, for instance, who left the 
Minnesota Station, has gone to the New York State Station to give 
his entire time to research. Others, although they have relinquished 
administrative positions, have not retired and are likely to join the 
forces elsewhere. While changes in the administrative force are to 
some extent inevitable with the passage of years, when they result 
from political or other unfavorable conditions they indicate that the 
stability of these high positions is not yet fully assured in all cases. 

SOI 
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We are apt to give little thought to the beginning of things, and 
sometimes fail to realize the conditions through -which the stations 
have come up to their present stage of development. We may easily 
overlook the large extent to which this development is the result of 
the vision and the influence of certain long-time leaders who have 
sought diligently to promote the ideals and work out the mission 
of the experiment stations, in a national sense as well as in their 
individual States. 

As man is the fundamental factor in research, so he has been in 
developing this new type of institution on American soil, adapting 
it to its environment without sacrificing the essentials of its general 
character. Each State has in a sense been a problem in itself, but the 
example of certain ones and the wise counsel of prominent indi¬ 
viduals has been a very large factor in leavening the whole and 
establishing definite policies. It is well to remember, therefore, the 
service of those whose influence has been large in realizing the high 
conception and the destiny of the American stations. To that end 
the conspicuous list of the year may be passed in review. 

Prof. J. F, Duggar of Alabama began his station connection in 
1890, as assistant director in South Carolina. He was for three 
years in editorial work on Experiment Station Record , then became 
agronomist at the Alabama Station, and director in 1903, holding 
that position for eighteen years. A thorough student and scholar 
of science, his inclinations were strong in the direction of research 
having a special bearing on crop production in the Southern States. 
In his devotion to the interests of that section and his clear vision 
of the ways and means for improvement, he never lost sight of the 
ultimate practical aim of experimentation, however technical it 
might be. He worked to such good purpose that he gained for him¬ 
self recognition as one of the foremost agricultural authorities in the 
South, and a leading expert in the field of agronomy. He has been a 
resourceful and untiring worker who put his best into his work and 
never shirked responsibility. He has been strong in the councils 
of his State and in those of the southern stations as a whole. 

Prof. P. H. Rolfs, with two short interruptions, had been con¬ 
nected with station work since 1891, and director of the Florida 
Station for fifteen years. These years marked a period of decided 
change and development in that station. Its work was systematized 
and directed along the channels of certain leading industries, and 
won much support and commendation. While Prof. Rolfs has sev¬ 
ered his association with experimental work in this country, our loss 
will be the gain of a neighboring State in Brazil, where his experi¬ 
ence and ability will be relied upon in establishing an institution for 
agriculture along American lines. 
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When the experiment station work in Connecticut was reorganized 
xrader the Hatch Act, Dr. C. D. Woods became chemist and vice- 
director of the Storrs Station, then in charge of Prof. W. O. At¬ 
water. He took an important part in the investigations which the 
latter conducted, notably in human nutrition and the relation of 
legumes to nitrogen assimilation from the air. In the directorship of 
the Maine Station, dating from 1896, he followed one who had secured 
for himself and the station a high degree of confidence and recogni¬ 
tion. These he was able to maintain and to develop the station work 
on sound fundamental lines, tie believed in the power of research 
to supply the practical means of advance, and he sought to do the 
things that would endure. To that end he built up a corps of able 
investigators whom he stimulated and protected in holding to their 
problems. This, with the opportunity he sought for them and the 
large freedom of initiative he encouraged, placed the activities of 
the Maine Station on an unusually high plane and gave it a nation¬ 
wide reputation. His sudden removal after nearly a quarter century 
of service, at a time when he was seeking to provide for a line of 
study whose interruption had been threatened, is one of the tragedies 
of station administration from which it was hoped the system had 
become free. 

Dr. H. GL Knight began station work in Wyoming in 1904 and 
had held the position of director since 1910, going to Oklahoma in 
1918. His standards and his administrative ability enabled him to 
place the work of the latter station in a much stronger position. 
His work there was interrupted by his resignation, which, although 
voluntary, was due to unfortunate conditions which have frequently 
befallen that institution. 

Dr. F. S. Harris had been for fourteen years in the station work 
in Utah, and for the past five years its director. He brought to 
his work sound scientific training and clear conceptions of the ne¬ 
cessity for thoroughgoing inquiry as a safe basis for generalization. 
He left the station to accept the larger administrative position of 
president of the Brigham Young University. 

Dr. John L. Coulter, an economist and the first of his specialty to 
head a station, had been dean and director in West Virginia since 
1915. He leaves to become president of the Agricultural College in 
North Dakota. 

When the United States took over the Virgin Islands, it found an 
experiment station on the island of St. Croix which had been estab¬ 
lished in 1910 under Danish auspices. It was organized by Dr. 
Longfield Smith, a graduate of the Universities of Edinburgh and 
Leipzig, who had been connected with the Department of Agricul¬ 
ture in Barbados, and he had remained at the head of the station 
from the time of its establishment. He was continued until the 
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past summer, when at his own request he retired to engage in citrus 
growing in Florida. 

A conspicuous figure in the Association of American Agricultural 
Colleges and Experiment Stations for many years has been the 
Director of the Ohio Experiment Station. This has been due to the 
man himself and to the prominence of the institution he represented, 
which was the first station to be established in the Central West. 
He was appointed director of the station in 1887, and had served 
continuously in that capacity for thirty-three years. He had pre¬ 
viously been manager of the State university farm, where experi¬ 
mental work -was carried on, but for several years prior to his ap¬ 
pointment as director he had been engaged in agricultural journalism. 
It is interesting to recall that Prof. Thorne was present at the first 
meeting of representatives of the agricultural colleges and experi¬ 
ment stations at Washington in 1885, at which, as he has told us in 
his address as president of the association which grew out of that 
assembly, chief attention was given to the Cullen bill for a national 
system of experiment stations. Although that bill did not pass, the 
essentials of it, with minor changes, became the Hatch Act of 1887. 
The first convention of the Association of American Agricultural 
Colleges and Experiment Stations was held in that year, with at¬ 
tention naturally centering in the new measure. The only record of 
this first convention we owe to the notes which Prof. Thorne took 
and preserved as secretary. As he has pointed out, the Association 
was called int-o being by the movement for a national system of ex¬ 
periment stations, and gave its early attention to inaugurating and 
directing a new enterprise in the world. 

Up to the time of the passage of the Hatch Act the Ohio Station 
had received about $5,000 a year. For the current year its appro¬ 
priation is approximately $300,000, the largest of any of the sta¬ 
tions. Its remarkable growth is a product of the constructive plan¬ 
ning and leadership of its director, supported by a confident and 
appreciative Commonwealth. 

It was through Prof. Thorne’s initiative that the station was moved 
from the grounds of the University to a location where it could have 
adequate and permanent provision of land, and it was under his 
immediate supervision that the extensive series of field plats was 
laid out which has made the Ohio Station one of the leading ex¬ 
ponents of plat experimentation. 

Although he had not had opportunity for that broad and severe 
college training we now associate with the preparation of the in¬ 
vestigator, Prof. Thorne has evidenced a true scientific mind, be¬ 
cause his has- been a truth-loving and a. truth-seeking mind. To a 
large extent he may be said to be self-made in his knowledge and 
in his appreciation and 'Understanding of science. Through all the 
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years he haS labored diligently for the unbiased truth that he might 
know it. He has been close to agricultural practice and anxious to 
give it material aid, but he has sought first of all the facts and their 
meaning, that he might have wisdom in their interpretation into 
practice. The breadth and liberality of his view is Indicated by. the 
development of his organization, building department upon depart¬ 
ment as the need for it became evident in working out the group of 
problems to which the station has addressed itself. The standards 
he has held up for himself and his staff have shown how deeply he 
was imbued with the spirit of science. 

Despite the heavy burden of administrative responsibility resting 
upon him, Prof. Thorne has carried a remarkable amount of investi¬ 
gation in the field of soil fertility. For some time he has sought 
relief in retirement from the directorship in order that he might 
devote himself wholly to garnering in the product of these investi¬ 
gations, a request which was at length granted him last spring. This 
is a happy outcome, for no one is so wefi$ fitted as he to digest these 
findings and bring to light their teachings in the realm of fact and 
method. 

Two quotations from Prof. Thorne’s address as president of the 
Association of American Agricultural Colleges and Experiment Sta¬ 
tions in 1916 illustrate the vision and purpose which have guided him 
in his thirty-three years of directorship. He said: “ The agricultural 
experiment station is a necessary and indispensable complement to 
the college of agriculture, for the ■ experiment station is both the 
crucible in which theories are tested and the fine gold of truth is 
separated from the dross of error, and the instrument of research 
by which further progress is made into the realm of the unknown.’ 5 
And again: “ Science can not stand still. Each extension of the 
horizon of our knowledge only expands the boundary of the un¬ 
known* and makes yet more imperative the necessity for further 
research, and the institution which contents itself with present 
knowledge will soon find itself forgotten. . . . After all is said, 

it is to the soil and its secrets that we must turn for the material 
progress of the race; and when material progress ends the intellect 
will also stagnate. 55 

Dr. W. H. Jordan, who retired in June, was one of the few remain¬ 
ing pioneers among the station directors who aided in founding and 
building the American system of agricultural research. He was the 
last of the group who bind the original State stations with the pres¬ 
ent national system. 

The Maine fertilizer control and agricultural experiment station 
was established in March, 1885, and Dr, Jordan, a native son, was 
67287°—21-2 
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called to be director and chemist. At that time he was professor of 
agricultural chemistry in the Pennsylvania State College, and had 
laid out there the system of plat experiments with fertilizers which 
has been continued ever since without interruption, the present season 
concluding forty years. At the time the Maine Station was estab¬ 
lished there were only nine stations organized and in operation 
under definite State appropriations, although experimental work 
was carried on at a number of other colleges. 

It was the clay of small things, for most of the State stations had 
only a few thousand dollars appropriation in addition to the fer¬ 
tilizer funds and the sales of products. Dr. Jordan started his 
career as a station director with an appropriation of $5,000 a year, 
out of which the fertilizer control had to be maintained. He was, 
as he has said, his own stenographer, clerk, bookkeeper, and editor, 
as well as sharing in the analytical work of the laboratory. But in 
spite of this small beginning he made so strong an impression that 
he became one of the recognized leaders, and after eleven years was 
called to the directorship of the foremost station of the country in 
point of revenue, which had a high record of attainment. The ap¬ 
propriation of the New York State Station at that time was about 
$80,000, an amount which was more than doubled during his twenty- 
five years of administration. Although the beginning was so mea¬ 
gre, when Dr. Jordan retired after thirty-six years of directorship 
in these two stations, he left an institution which while holding true 
to its function had grown to an annual appropriation of more than 
$160,000 and a staff of some forty people. 

The period of his activity covers the greatest period of develop¬ 
ment in the American stations, not only in point of revenue but in 
the growth of agricultural research. He stood consistently through 
the formative period of the stations for the high ideals and purposes 
which these institutions were to express. His voice was heard in no 
uncertain terms in setting forth these ideals, in defining the nature 
and essentials of research, in criticism of tendencies he believed to 
be injurious, and in constructive suggestion. 

From the first, Dr. Jordan had a clear vision of the field and func¬ 
tion of the experiment station as an institution for acquiring infor¬ 
mation through experiment and research. He contended that the 
Hatch Act established it “as a means of experimentation and re¬ 
search, and for no other purpose;” that to maintain otherwise was 
to distort the understanding of an experiment station and the idea 
fundamental to its organisation as expressed in the word “experi¬ 
ment”; and that a station functioning chiefly as an instrument of 
popular instruction was an absurdity. 

He was the champion of a strong organization for the stations, 
maintaining that although connected with an agricultural college 
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the station should have a well-defined and independent Individuality, 
that it was never intended that it should be in any sense an appendix 
to class room instruction, and that the director and leading members 
of the staff should be first of all workers for the station and give 
to its proper activities their highest thought and their best energies. 

Speaking at the quarter-centennial of the establishment of the 
first station, in Connecticut, he made this strong appeal for the sta¬ 
tion director: 44 Above all, I plead for a station director who is that 
and nothing more. In the multitudinous duties of administration, in 
the broad relations which he should sustain with the agriculture of 
the State, in deciding upon the most useful lines of work, in the 
sympathetic attitude of encouragement, and if possible of inspiration, 
which he should maintain toward his associates, there is abundant 
opportunity for the full exercise of the largest ability and the most 
untiring energy. If there is any official in our land grant colleges 
other than the president who should not be halved, it is the station 
director. 55 

With his understanding of the requirements of substantial In¬ 
vestigation he likewise set forth the objection to dividing the time 
of station men to the extent common. He pleaded for the defense 
of the investigator in the uninterrupted use of his time on his prob¬ 
lems, declaring that 44 in so far as the energies of this agency are 
devoted to efforts other than those of research, we are delaying the 
progress of agricultural knowledge. 55 He maintained that 44 it is out 
of the question for college professors to be tied to the daily duties 
of instructing students and at the same time maintain a close, well 
informed, and broadly helpful relation to the needs and conditions 
of agricultural practice; 55 and again that 44 we face this fundamental 
and imperative fact, that a member of a station staff can not be an 
efficient investigator and engage to any considerable extent in popular 
instruction. 55 

Since knowledge is a limiting factor in all human endeavor, and 
it is the primary function of the station to acquire that knowledge 
essential to agriculture, he made many an ardent plea for oppor¬ 
tunity to do its work, and for protection of the station from demands 
which were outside its proper field. On more than one occasion he 
called attention to the distortion of the stations 5 function, the extent 
to which they had been 44 coerced in efforts that do not belong to 
them, 55 and declared that 44 the greatest and most permanent acquisi¬ 
tions that have come to agriculture as an art during the past fifty 
years are the outcome of profound scientific study. 55 Again, he ex¬ 
plained that 44 agricultural practice has no greater need to-day 
than an enlarged vision through more and safer knowledge, and that 
a new truth may have vastly greater value than many volumes of 
pleasing addresses. 55 It was an apt illustration of his in referring to 
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the application of scientific facts that “ it is easier to cut a diamond 
to its setting than it is to find it.” 

Dr. Jordan has helped us to understand what science is and what 
it is not, what the essentials are of scientific inquiry, and the dis¬ 
tinction between research worthy of the name and other types of 
work. While admitting that purely practical and local experiments 
had brought farmers into sympathy with science as a means of 
progress, he drew the conclusion that “ we should guard against 
centering an experiment around facts or conditions which are of mere 
local or temporary importanceand he added that the literature was 
already cluttered with so-called practical conclusions that in a brief 
time will be swept into the rubbish corner.” He held it as funda¬ 
mental to the largest success that experiments should “ deal with 
matters of general and permanent utility;” and he reminded his 
hearers that the “ contributions of note which have entered into the 
warp and woof of agricultural practice are those which have been 
proclaimed from the inner temple of science,” and furthermore that 
“ the discoveries of scientific truth which are to-day blessing the 
farmer in his daily toil are mostly those which have been reached 
through the severest and most searching investigations.” 

As a basic principle he contended that “ the only way to uplift any 
industry is to develop among those who are engaged in it not only 
technical knowledge and skill, but intellectual and moral force.” 
This led to his emphasis of the need of the farmer for understanding, 
and the need for developing not only the bare facts but the meaning 
of them, their purport, their relationships, in order to be intelligent 
about them. For he laid great stress on making the farmer independ¬ 
ent in his thinking, freeing him from rules and blind formulas, and 
inculcating the ability to interpret results himself for his particular 
conditions. 

Perhaps it was in the field of criticism that some of Dr. Jordan’s 
most useful work was done. He preserved the attitude of scientific 
criticism toward his own work and that of his associates, for he 
sought sound truth and abhorred superficiality or hasty conclusions. 
He demanded the truth and he did not hesitate to question conclu¬ 
sions where the evidence was defective. His clear analysis of prob¬ 
lems and the requirements for their solution was most helpful. 

His frank exposure of what lie conceived to be weaknesses in the 
stations, his vigorous comments on conditions and practices which 
ought to give way to higher standards, were made in no spirit of 
censoriousness but with a directness that expressed the force of his 
convictions. They came with a full understanding of the difficulties 
under which many of the institutions labored, but with no disposi¬ 
tion to condone. He looked for progress, and he urged constant pres¬ 
sure in that direction, reminding his co-workers that in this most am- 
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bitious and extensive scientific effort of the day their ideals, intelli¬ 
gence, integrity of thought and ability, in things scientific, -would be 
judged by the outcome of their labors. 

To a considerable extent we have lacked in our agricultural work 
criticism which has been deliberate and searching, and tempered by 
the spirit of understanding. The freedom he exercised in that field 
was one of the large elements of his influence. But it sometimes 
brought on him the charge of being extreme and idealistic, of advo¬ 
cating ideals not practicable for the time and the place. On one 
occasion he anticipated such an objection by remarking that if the 
specifications he had outlined were unattainable “ so much the worse 
for the prospect of scientific progress among us”; and he aptly 
added that when the temperature essential to the hatching of eggs 
in an incubator is unattainable the eggs do not hatch. 

The influence of such a vigorous, clear-visioned character in the 
councils of the experiment stations for a period of thirty-six years 
can hardly be overestimated. It is apparent only after a review of 
the things he contended for and the course which development has 
taken. He has been a leader in the march of progress. He will be 
greatly missed in the meetings of the Association and in his per¬ 
sonal relations with those engaged in agricultural research. All 
who have known him will join in the feeling expressed in the 
resolutions of the faculty of the Cornell College of Agriculture, that 
“ he has richly earned the relief which retirement from active serv¬ 
ice brings,” and will “ wish him many years in which to enjoy the 
privileges of the contemplative life.” 
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Treatise on general and industrial organic chemistry, I, E. Molinari, 
trans. by T. H. Pope (Philadelphia: P. BlacMston’s Son & Co1921, 8. ed. t rev. 
and cnl, pp. XY+456, jfl&s. 258). —-This is a translation of the third Italian edi¬ 
tion of this treatise, supplanting the translation of the second edition previously 
noted (E. S. R., 30, p, 309). 

The chemistry of agriculture, 0. W. Stoddart (Philadelphia: Lea & Febiger , 
i $21, 2. ed. t rev., pp. X+17-840, pi. 1, figs. 88). —In preparing the second edition 
of this text on general agricultural chemistry (E. S. R., 32, p. 501), the 
summary at the end of each chapter has been replaced by a list of suggestive 
questions by M. W. Lisse on the subject matter of the chapter. New sections 
have been added on fertilizer materials showing the development of the potash 
resources of the country and of synthetic nitrogenous fertilizers, and the 
subject matter in general has been thoroughly revised. 

Industrial and agricultural chemistry in the British West Indies, with 
some account of the work of Sir Francis Watts, Imperial Commissioner 
of Agriculture, C. A. Beowne (Jour. Indus, and Bngin. Chem.., 13 (1921), No. 1 , 
pp. 78-88, figs. 4) ,—This article continues the report of the author’s visit to the 
British Colonies of tropical America (E. S. R., 41, p. 501). The industries 
discussed are sugar and cane sirup manufacture, cacao, citric acid, essential 
oils, and rubber. A tribute is paid to Sir Francis Watts, Imperial Commissioner 
of Agriculture for the British West Indies, to whom the introduction of modern 
methods of sugar manufacture and improvement in other agricultural industries 
are ascribed. 

The thermal decomposition of gaseous nitrogen pentoxid.—A mono- 
molecular reaction, F. Daniels and E. H. Johnston (Jour. Amer. Chem. Boa, 
48 (1921), No. 1, pp. 58-71, figs. a). 

The photochemical decomposition of nitrogen pentoxid, F. Daniels and 
E. H. Johnston (Jour. Am-er. Chem. Soc., 48 (1921), No. 1, pp. 72-81). 

The polysaccharids, H. Peingsheim (Die Polysaccharide. Berlin: Julius 
Springer, 1919 , pp. V+108). —This monograph deals largely with cellulose 
chemistry in relation to soils and to the recent developments in connection with 
the manufacture of substitute feeding stuffs. References to the original 
literature and tables of analytical data on the composition of straw and 
cellulose products hydrolyzed by different methods are included. The book 
also contain chapters on starch, glycogen, dextrin, inulin, hemicelluloses, and 
nitrogen-containing polysaccharids. 

The preparation of rhamnose, C. F. Walton, jr. (Jour. Amer. Chem . Boa, 
48 (1921), No, 1, pp. 127-181). —A method devised at the Bureau of Chemistry, 
IT. S. Department of Agriculture, for preparing rhamnose from flavin, a com¬ 
mercial product rich in quercitrin, is summarized as follows: 

u The flavin is hydrolyzed by boiling for 30 minutes with 10 parts of water 
and 0.5 per cent sulphuric acid. The residue is washed free from sugar and 
the combined filtrates are neutralized with barium carbonate, decolorized, 
310 
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and concentrated under diminished pressure to a density of about 40 per 
cent solids. The inorganic impurities are now precipitated by the addition 
of ethyl alcohol, and the crystallization is readily accomplished by concen¬ 
trating the filtrate to a density of 70 to 80 per cent solids. The yield of rham- 
nose is 20 to 25 per cent of the weight of flavin taken.” 

The production of volatile fatty acids by bacteria of the dysentery 
group, H. F. Zqlleb and W. M. Clabk {Jour. Gen. Physiol8 {1921), No. 8, 
pp. 825-830, fig. 1 ).—In the course of an investigation at the research labora¬ 
tories of the Dairy Division, U. S. Department of Agriculture, of the bacteria 
of the dysentery group, determinations were made of the volatile fatty acids 
produced by these bacteria under different conditions. The results of the study 
are summarized as follows: 

“ A close agreement exists among all the organisms studied in the total 
quantity of volatile fatty acids produced and in the ratio of formic to acetic, 
under aerobic conditions and in the presence of 1 per cent of glucose. When 
grown upon peptone alone, with free access of air to the cultures, volatile 
fatty acids are produced in appreciable quantities, although the reaction of 
the solution has gone more alkaline as shown by colorimetric pH tests. 
Formic acid is not found, but in its place we obtain propionic add. 

“ Upon exhaustion of air from the nonsugar medium the bacteria again 
produce formic acid, and in addition some butyric. This is true for both 
Shiga and non-Sliiga cultures. The reaction is distinctly more acid. The 
presence of glucose in the medium from which the air has been pumped fur¬ 
nishes a condition which provokes about the same type and degree of fer¬ 
mentation that operates in the glucose medium bathed in air at atmospheric 
pressure. 

“ The enonnous quantity of formic acid produced by these bacteria may play 
a significant part in the digestive disturbances and toxic symptoms accompany¬ 
ing their infection of the human intestinal tract.” 

An analysis of otoba butter, W. F. Baughman, G. S. Jamieson, and D. H. 
Brauns {Jour. Amer, CKem. Soc., 43 {1921), No. 1, pp. 199-204 )-—-This contri¬ 
bution from the Bureau of Chemistry, U. S. Department of Agriculture, con¬ 
sists of an analysis of the fat expressed from the fruit of Myristica otoba 
and variously known as otoba butter, American nutmeg butter, American mace 
butter, and otoba wax. 

The fat, which has long been used in Colombia, South America, as a medica¬ 
ment for skin diseases of domestic animals, is said to be a white butter-like 
substance with a nutmeg-like odor in the fresh state, while on standing a 
brown color and disagreeable odor develop. Chemical analysis showed it to 
be a mixture of a volatile or essential oil, a fixed oil, and unsapomfi'able 
matter apportioned as follows: Glyeerids of lauric acid 15.1, myristic acid 
52.2, palmitic acid 0.2, and oleic acid 3.9 per cent; essential oil, chiefly 
sesquiterpenes, 9.8 per cent; and unsaponifiable constituents, consisting of 
otobite and iso-otobite (CaoHaOi) 9.4 and a viscous mass 11 per cent 

The chemistry of vitamins, A. Seidell {Jour. Indus, and Engin. Ghem18 
{1921), No. 1, pp, 72-75).—In this lecture, delivered before the Chemical Society 
of Washington, D. C., the author reviews the experimental work on the 
chemical nature of vitamin B, or the antineuritic water-soluble vitamin, and 
discusses the probable nature of vitamin activity, particularly from the point 
of view of similarity in action of vitamins and enzyms. 

Colorimetric studies of tryptophan ( Biochem .. Ztschr109 {1920), pp. 10.$- 
164 ).—Three papers are presented. 

I. The tryptophan content of blood serum and milk , O. Fiirth and E. Nobel 
(pp. 103-128).—In this paper the authors review briefly the literature on 
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tryptophan determinations, and report the results of an application of the 
method of Voisenet 1 to the determination of tryptophan in blood serum and in 
human and cow’s milk. The technique of the method is as follows: 

Two cc. of a standard 0.1 per cent solution of pure tryptophan in 2 per cent 
sodium fluorid is measured Into a 25 cc. graduate, 1 drop of 2.5 per cent for¬ 
maldehyde solution and, after shaking, 15 cc. of concentrated HC1 are added 
and the whole mixed by pouring into another graduate, after which 10 drops 
of 0.05 per cent solution of sodium nitrite and sufficient concentrated HG1 are 
added to make the volume up to 20 cc. After mixing by pouring back and 
forth from one graduate to another and allowing to stand for 5 or 10 minutes, 
the solution is compared in a Duboscq colorimeter with a solution of the 
protein to be examined which has been treated in the same manner. In case 
the tryptophan content is entirely unknown the nitrite solution should be 
added drop by drop until the maximum color is produced. 

As determined by this method, normal horse serum was found to have a 
tryptophan content of from 0.2 to 0.4 per cent. On fractionation of the serum 
into globulin and albumin, the serum was found to contain from 1.2 to 1.5 
per cent of tryptophan and the globulin from 4.1 to 4.7 per cent. The casein 
of cow’s milk and the protein of the whey after souring each furnished about 
2 per cent of tryptophan. The protein of human milk contained from 3.4 to 
6.8 per cent This higher content of tryptophan in human milk is suggested 
as accounting in part for its more favorable growth-promoting character. 

II. Methodical investigation of the colorimetric tryptophan determination 
with the Voisenet reaction , together toith its application to proteins and 
organs, O. Furth and F. Lieben (pp. 124-152).—This paper reports in detail 
the systematic study of the Voisenet reaction leading to the development of 
the technique noted above. 

The reaction is sensitive to 1:50,000 tryptophan, and is considered specific 
for tryptophan except that indol yields a somewhat similar color change. A 
0.01 per cent alcohol-water solution of gentian violet is recommended as a 
fairly good permanent standard for comparison. Difficultly soluble and co¬ 
agulated proteins should be brought into solution in 20 to 30 per cent sodium 
hydroxid before making the test. 

The tryptophan content of various proteins, as determined by this method, 
is given as follows: Fibrin 5.3 per cent, Witte’s peptone 5.3, serum globulin 4, 
serum albumin 1.3, human milk protein 6.3, casein from cow’s milk 2, keratin 
1.2, and egg albumin, edestin, and muscle protein from 2 to 3.5 per cent. The 
tryptophan content of normal human organs lay between.0.1 and 0.6 per cent. 
The liver, spleen, and thyroid gland were especially rich and the urine espe¬ 
cially poor in tryptophan. 

III. The splitting-off of tryptophan during the digestive process, O. Ftirth 
and F. Lieben (pp. 153-164).—The method described above was utilized to 
determine the extent of tryptophan formation from proteins during artificial 
digestion, the free tryptophan being separated from the bound by precipitation 
with phosphotungstic acid. On digestion of fibrin with trypsin with careful 
regulation of the H-ion concentration by means of phosphate, acetate, or 
borate buffers, not more than one-third or at the most two-thirds of the 
tryptophan was split off in the course of a week. The authors conclude that 
there is no ground for assuming that tryptophan, like tyro sin, is liberated 
from the protein in the early phases of digestion, but that it is given off 
gradually like the other amino acids. 

*■BukSoe, Chim, Paris, 3. ser., S3 (1905), pp. 119S-1214. 



1921] 


AGBIGtJXiTITEAL CHEMISTRY—AGROTECHNY. 


813 


The determination of tryptophan in proteins, P. Thomas (Ann. Inst. 
Pasteur, 84 (1920), No. 10, pp. 701-708 ).—The author discusses various methods 
for determining tryptophan in proteins, and describes a modification of a 
method by Herzfeld a which depends upon the blue color formed by the action 
on tryptophan by p-dimethylaminobenzaldehyde in the presence of hydrochloric 
acid. 

In the modified technique 0.4 gm. of the very finely divided product is dis¬ 
solved in 200 cc. of 0.5 per cent Na 2 C0 3 and to this is added 0.1 gm. of active 
pancreatin, 5 cc. of chloroform, and 5 cc. of toluene. After incubating the mix¬ 
ture at 87° C. for 5 or 6 days, 50 cc. of the solution is removed and treated 
with 10 cc. of a reagent made by dissolving 20 gm. of p-dimethylaminobenz- 
aldehyde in 500 cc. concentrated HC1 and 500 cc. of water, and the whole 
diluted to 100 cc. .with concentrated HC1. After standing in the light for 48 
hours, the color is compared with that developed in a standard of pure tryp¬ 
tophan similarly treated and a second comparison made at the end of 58 to 60 
hours. 

The content of tryptophan in casein as determined by this method was found 
to be from 1.7 to l.S per cent. 

The determination of H-ion concentration by the colorimetric method 
and an apparatus for rapid and accurate work, E. Van Alstine (Soil Sei 
10 (1920), No. 6, pp. 467-478, pi. 1, figs. 2). —The author describes a color com¬ 
parator for H-ion concentration determinations by the indicator method, 
which is said to have been in satisfactory use at the New Jersey Experiment 
Stations for more than a year in the rapid determination of H-ion concentra¬ 
tions ranging in pH values from 2 to 9. 

The apparatus, -which is adapted for use with the double tube standard sug¬ 
gested by Barnett and Chapman (E. S. R., 89, p. 9) and improved by Gillespie 
(E. S. R., 43, pp. 11, 211), consists of an eyepiece supported in a frame so 
constructed that wooden blocks holding the color tubes can be made to slide 
in it before the eyepiece, bringing the color tubes successively into view. One 
block holding the tubes of standard colors with known pH values Is passed 
before one section on the eyepiece, while another block holding tubes containing 
solutions of unknown pH values is passed before the other section. If double 
tube standards are used the blocks are made to accommodate two rows of tubes. 
The tubes used in the apparatus are screw-cap homeopathic vials about 15 mm, 
in outside diameter and 46 mm. high, which are used open for the unknown 
solution and tightly sealed for the standard. 

To determine the concentration of indicator to be used in the case of the 
•indicators of the Clark and Lubs series, a graph has been constructed that 
gives the percentage dissociation of the indicators for different pH values. 
This graph shows not only the percentage of indicator -which is in the form 
giving the acid and alkaline colors when single-tube standards are used, but 
also the percentage of total indicator in both tubes of each pair that should be 
placed in each of the tubes when double tube standards are used and equal 
amounts of solution and indicator are placed in each tube. 

Electric oven for rapid moisture tests, G. L. Spencer (Jour. Indus, and 
Eng in. Chem., 18 (1921), No. 1 , pp. 70-72). —The oven described, which was 
designed for rapid moisture tests in sugar -work, is essentially a device for 
conveying a large volume of heated air through a capsule containing the mate¬ 
rial to be dried. The capsules are of metal, the bottom being closed with-^monel 
metal filter cloth through which the air can pass, but which retains very fine 

* Biochem. Ztsehr., 50 (1913), No. 3, pp. 258]266, 
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powders. The capsules rest on openings over an annular channel leading to 
the vacuum pump or steam ejector system and containing a heating element 
consisting of spiraled resistance wire wound over a core. The system is 
placed in the oven’s drying chamber, thus reducing radiation loss. In series 
connection with the heating element are a sliding contact rheostat for tempera¬ 
ture control and an electric time switch which can be adjusted for the desired 
drying period. 

Comparative tests with the new and old type ovens indicate that the moisture 
can be as completely removed from raw sugar in the new oven by heating at 
105° C. for 20 minutes as in the usual types of electric oven by heating to 
the same temperature for over 3 hours. In addition to the saving of time 
there is considered to be less danger of decomposition of the material during 
desiccation in the new oven. Cane bagasse may be dried in the new oven at 
from 130° to 140° without appreciable decomposition. 

A study of the determination of potassium as the perchlorate, and the 
separation from sodium, etc., B. L. Moekis (Analyst, J f 5 (.1920), No. 585, pp. 
349-368; abs. in Ohem. Als ., 15 (1921), No. 1, p. 39). —This is a critical discus¬ 
sion of various modifications of the perchlorate method of determining potas¬ 
sium in the px*esence of sodium, magnesium, calcium, iron, and aluminum com¬ 
pounds and of citric and tartaric acid. 

The procedure adopted as the result of this study is essentially that of Gooch 
and. Blake.* The solution of the salt is evaporated with 20 per cent HOLD* 
to dryness (or to a paste if magnesium compounds, phosphoric acid, or organic 
acids are present), and the residue is treated with 10 cc. of a wash liquid 
consisting of 100 cc. of 08 per cent alcohol and 1 cc. of perchloric acid. If 
sodium is present the mixture is allowed to stand for 15 minutes with occa¬ 
sional stirring and the liquid finally decanted through a weighed Gooch 
crucible containing asbestos. The beaker containing the residue from the first 
decantation is placed on top of the air oven until the alcohol is evaporated, 
after which the residue is dissolved in a minimum amount of boiling water and 
again evaporated to dryness. The treatment with 10 cc. of wash liquid and 
decantation is repeated, the residue transferred to the crucible, and a 
measured volume of wash liquid added from a pipette in small portions to 
complete the washing. If potassium only is present, the precipitate is rinsed 
directly into the crucible with a measured quantity of the wash liquid. The 
crucible is then dried for an hour at 130 to 150° C., cooled for an hour in the 
desiccator and weighed, after which 2 or 3 cc, more of the wash liquid is 
passed through the filter and the drying and weighing repeated until successive 
weighings do not vary by more than 0.1 to 0.2 mg. 

Data are included on the results obtained in the development and use of 
this technique, and a note is appended on details and criticism of the per¬ 
chloric method as officially prescribed in Great Britain as an alternative for 
the platinxc chlorid method of determining potassium in fertilizers. 

Hew quantitative method for the determination of bromin, G, Haetwich 
(Biachem, Zischr., 107 (1920), No. 4-6, pp. 202-206; abs. in Chem. Abs., 15 
C 1921% No. 1, p. 101). —A method of determining bromin in urine or other 
organic fluids in which it may occur in minute amounts is described, and data 
are presented on its reliability. The method is essentially as follows: 

The urine, ashed with sodium carbonate, is treated with sulphuric acid until 
^ ;the,evolutioii / of CDs ceases, after which free chlorin is added in small amounts 
and the liberated bromin is shaken out with chloroform. Each portion of 

a Amer. JomvSeL, 4. ser., 44 (1917), No. 263, pp. 381-386. 
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chloroform is removed to a watch glass and tested with acid fuehsin, and the 
extraction is continued until the violet color imparted by the bromin to the 
chloroform in the presence of fuchsia is no longer obtained. A control of 
chiorin water and potassium iodid is titrated with n/10 Na 3 S 2 0 3 to determine 
the titer of the chiorin. 

A new apparatus for determining the catalase content of milk, A. 
Machens and F. Ooedes ( Milchw . Zentbl., 50 (1921), No. 3 , pp. 25-27, fig. 1; 
also in Ztsohr. Fleisch u. MUchhyg31 (1921), No. 9, pp. 115-117, fig,. 1). —The 
apparatus described and illustrated in this paper consists of an ordinary flask 
or bottle joined near the top by means of a glass tube provided with a three-way 
stopcock to a second receptacle shaped somewhat like a U tube, one arm of 
which is approximately the same size and shape as the first flask and the other 
shorter and of smaller dimensions but extended by means of a 12 or 15 cc. tube 
graduated in cubic centimeters. In operation 15 cc. of milk is placed in the first 
flask and sufficient water in the second to bring the level to the zero mark on the 
graduated tube. The apparatus, open to the air, is placed in the incubator at 
37° 0. for 15 minutes, after which the stopcock is turned to close the connection 
between the two flasks. Five cc. of 1 per cent H 3 0s solution is then added to 
the milk and the flask corked and shaken, after which the apparatus is again 
placed in the incubator and the stopcock opened. After the action has ceased, 
the amount of gas evolved is measured by the height of water in the graduated 
tube. 

Conservation and analysis of milk samples preserved by dichromate, 
G. Hinard ( Ann , Falsify IS (1920), No. 142-148, pp. 468-474).—* This is a de¬ 
tailed discussion of the effect of added dichromate upon various milk determina¬ 
tions, leading to the conclusion that modifications in all the constituents take 
place after a short time to such an extent as to render the results invalid. 
Reference is made to the discussion of the same subject in recently noted 
papers by Marchadier and Goujon (E. R. S., 42, p. 112), Hildt (E. S. R., 43, 
p. 14), and Magmier de la Source (E. S. R., 44, p. 204). 

A butter hydrometer, A. Bruno (Ann. Falsify IS (1920), No. 144-145, pp. 
54S-51f5, fig . 1). —A novel device for the rapid determination of moisture in 
butter is described. This consists of a hydrometer surmounted by a small plat¬ 
form on which can be placed a metal cup to contain the butter sample. The 
hydrometer is so weighted that when placed in a cylinder of distilled water the 
zero mark of the scale is at the level of the water when the cup resting on the 
platform carries a weight of 5 gm. In operation sufficient butter is introduced 
into the cup to bring the zero mark to the level of the water. The cup is next 
removed and heated over a small flame with careful manipulation until the 
moisture is driven off as noted by the sudden darkening in color. It is then 
replaced on the platform and the point to which the hydrometer sinks is read 
on the scale, which is graduated into 20 divisions each of which corresponds to 
1 gm, of water for 100 gm. of butter. No data are given as to the accuracy of 
the method. 

The Bonier method for the detection of suet in lard, Yitoux and C. F. 
Mutteuet (Ann. Falsi/., IS (1920), No. 146, pp. 533-601). —This is the first of a 
series of studies on the application of the Bomer procedure (E. S. R., 32, p. 801) 
for detecting the presence of suet in lard by means of the differences in melting 
point of crystals of the pure glycerids and of the fatty acids obtained from them 
by saponification. The results obtained are interpreted from the fact that 
a-palmito distearin, the principal component of lard, melts at 08.5° O., 
palmito distearin, the corresponding component of beef fat, at 6A3°* and the 
mixture of fatty acids obtained by saponification of the two at 63.2°. For 
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comparison the expression 2 G—A is used where G=the melting point of the 
glycerids and A of the fatty acids. 

An examination by this method, the technique of which is described in detail, 
of pure pork fat from different parts of the animal and of commercial lard of 
French origin, has show that for all samples the value 2 G—A is equal to or 
higher than 68. This value is consequently set as the minimum limit for 
unadulterated lard. 

A microdetermination of calcium in blood, serum, and other organic 
substances, D. J. de Waakd ( Biochem . Ztschr., 97 (1919), No. 8-5, pp. 176-185, 
fig. I).—The method consists in ashing in a platinum crucible from 0.5 to 
1.5 cc. of blood to which a little concentrated hydrochloric acid has been added 
to facilitate the ashing, dissolving the ash in a few drops of dilute hydro¬ 
chloric acid, transferring the solution by means of a capillary pipette to special 
centrifuge tubes, and washing out the pipette with a few drops of the acid. 
The tube is placed in a boiling water bath and the calcium precipitated as 
oxalate by means of half saturated ammonium oxalate solution, followed by a 
little ammonia and then acetic acid until the solution smells strongly of the 
acid on shaking. After cooling, the precipitate is separated by centrifuging 
and is then dissolved in about 0.8 cc. of dilute HN0 3 , 1:1, heating on the water 
bath at 50° C. The solution is finally titrated with n/ 100 potassium permanga¬ 
nate, using a burette delivering 0.01 cc. drops and finishing the titration with a 
capillary pipette. 

Direct microcalcium determination in serum, D. J. de Waakd (Biochem. 
Ztschr ., 97 (1919), No. 3-5 , pp. 186-188).. —Further study of the above method 
has shown that it is possible to precipitate all of the calcium of blood serum 
as pure calcium oxalate without previously ashing the serum. 

The routine determination of creatinin and acetone in urine, H. X 
Goeckel (Jour. Lab. and Clin. Med., 6 (1921), No. 6, p. 838 ).—A routine clinical 
test for creatinin and acetone in urine is outlined as follows: 

To each of a series of test tubes containing 5 cc. each of urine is added 10 
drops of a saturated aqueous solution of sodium nitroprussid, followed by suffi¬ 
cient NaOH solution to produce the maximum intensity of color. A normal or 
high creatinin content is indicated by a dense cherry red color and a low con¬ 
tent by a paler shade of red. On adding glacial acetic acid to each tube the 
urine returns to its normal color when the creatinin content is low, and to 
different shades of green, with varying amounts of creatinin, if acetone is 
absent. If acetone is present, various shades of red are produced. 

Notes on the U. S. Government method of determining phenols in sheep 
dips, K. B. Edwabds and G. A. Fkeak (Jour, Soc. Chem. Indus „ 39 (1920), 
No. 23, pp. 326T, 327T). —Attention is called to the method described by Chapin 
(U S. R., 20, p. 420) for determining phenols in sheep dips by distilling the 
acidified dip with steam, dissolving the phenols in benzene, and finally shaking 
them out in 1:3 NaOH and measuring the increase in volume of the alkaline 
solution. Exception is taken to the assumption that, for mixtures of phenols 
ordinarily occurring in commercial cresylie acid and in the grades of coal tar 
creosote oils commonly used in making dips, the average coefficient weight of 
phenols divided by volume increase of NaOH is unity. Determinations are 
given of this coefficient for phenols, the three cresols, and cresylie acid frac¬ 
tions boiling at different temperatures. 

The results reported show that the coefficient varies with the nature of the 
■ .phenols., ordinary phenol showing, an excess', of. 8 per cent and' p-cresol a de¬ 
ficiency of 2.o per cent. It is pointed out that the use of this method for evalu- 
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ating cresylic creosotes and cresylic acids bought for sheep dips introduces a 
serious error, tending to indicate, in the case of cresylic acid having a large 
percentage of o-cresol, a purity from 4 to 6 per cent below its true content of 
phenols. 

Determination of invert sugar in the presence of sucrose by Brahms’ 
method, P. Beyersdoefer ( Ztschr. Ver. Deut. Zuckerindus1920, No. 773, IT, 
pp. 259-271; abs. in Jour . Soc. Ghem. Indus., 39 (1920), No. 15, p. 554 A).—This 
is a discussion of Brahms’ method of determining invert sugar (E. S. R., 43, p. 
314), with a comparison of results obtained on pure sugar and molasses by this 
and other methods. 

An inherent error in certain modifications of the Clerget method of 
double polarization, C. A. Broivne (La. Planter, 66 (1921), No. 7, p. 109). — 
The author discusses the validity of the modification of the Clerget method 
developed by Jackson and Gillxs (E. S, R., 44, p. 413). 

The application of the Clerget method to dilute sucrose solutions, R. F. 
Jackson and C. L. Giixis (La. Planter, 66 (1921), No. 9, pp. U f l, 142; also in 
Facts About Sugar, 12 (1921), No,. 10, pp. 190, 191). —A reply to the above. 

A few observations upon the Clerget modification of neutral polariza- 
tion, C. A. Browne (La. Planter, 66 (1921), No. 11, pp. 171, 172, fig. 1; also in 
Facts About Sugar, 12 (1921), No. 12, pp. 230, 231, 234 , fid- 1).—A further dis¬ 
cussion of the Jackson-Gillis modified Clerget method in reply to the above. 

Manufacture of sugar cane [sirup] so as to prevent crystallization and 
fermentation, J. K. Dale and C. S. Hudson (Fla. Dept. Agr. Bien. Rpt., 16 
(1919-20), pt. 1, pp. 204-213, fig. I).—A method devised at the Bureau of Chem¬ 
istry, U. S. Department of Agriculture, for manufacturing sugar cane sirup 
with a water content of less than 20 per cent and that will not crystallize or 
ferment on standing is described briefly. 

The principle of the method is the transformation of a large part of the 
crystallizable sucrose into invert sugar by the action of invertase. The cane 
juice from the mills or clarifiers is first evaporated in any type of evaporator 
to a density of 20° Baume, after which the sirup is run into tanks and cooled 
to 140° F. and the invertase added in the proportion of 3 parts of invertase 
solution to 100 of the^ sirup. After standing over night the sirup is again 
evaporated to a Baum£ reading of 36 to 37° in the boiling sirup or 42° after 
cooling to ordinary temperature. 

Chlorin balance during the manufacture of sugar and the content of 
chlorin in the sugar beet, jf&. Saillard (Gompt. Rend, Acad. Set IP aria], 172 
(1921), No. 5, pp. 283, 284). —Completing the study of the distribution of the 
various constituents of sugar beets in the products of sugar manufacture 
(E. S. R., 43, p. 206), data on the chlorin distribution are presented. The 
average content of chlorin in the beet itself was 0.016 and in the molasses 
0.3 per cent. Of the chlorin originally present in the beet SO per cent passes 
into the molasses and 19 per cent remains in the diffusion residue, with an 
undetermined loss of 1 per cent. In the plant itself the content of chlorin 
was highest (about 1.8 per cent) in the stalks. The entire plant showed an 
average of about 1.2 gm. of chlorin for 100 gm. of sugar. 

Report of committee on manufacture of sugar and utilization of by¬ 
products, W. VON H. Duker et al. (Hawaii. Sugar Planters' Assoc., Proc ,, 
89 (1919), pp. 216-240). —This report consists of an outline of developments and 
improvements in the manufacture of sugar in Hawaii during 1918-19, as em¬ 
bodied in reports from plantation managers. 

The hydrogenation of oils and the manufacture .of hydrogenated fats., 
O. BZnninger (Schweiz, Ghem. Zig,, 1921 , No. 1, pp. 1-11) .-—The author dig- 
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cusses the theoretical and practical phases of the manufacture of hydrogenated 
oils. 

Paint bulletin ( Worth Dakota Sta. Paint Bui., 1 (1919), No. 7, pp. 118-138, 
figs . 2)—This special paint bulletin consists of the following papers: 

A study of the fatty adds obtained from varnish oils and varnishes, II, W. T 
Pearce (pp. 118-115).—In continuation of the study previously noted (E. 8. 
R., 89, p. 613), the results are reported of the application of various tests to 
the fatty acids obtained from varnish oils and varnishes. The iodin number 
was found to be qualitatively useful for cases where soy bean or cottonseed 
oil was added to linseed or menhaden oil, but worthless for quantitative esti¬ 
mation. The odor served to detect menhaden oil when present in amounts as 
large as 20 per cent and China oil to the extent of 40 per cent. The concen¬ 
trated HsSCh spot test gave a characteristic begonia leaf coloration with pure 
linseed oil and a yellowish green fluorescence with large amounts of soy bean 
oil. The hexabromid test gave excellent qualitative and semiquantitative re¬ 
sults detecting the presence of menhaden oil in amounts of 10 per cent or above. 

The wearing quality and physical tests of several exterior varnishes com - 
pared with their chemical analysis, W. T. Pearce and E. V. Ladd (pp. 116-129).— 
The results are reported of a number of physical tests, chemical analyses, and 
service tests of several exterior, interior, and floor varnishes. As these studies 
are to be continued, no definite or final conclusions have as yet been drawn. 

Soy bean investigation , C. Ladd (pp. 130-138).—This paper supplements the 
data on soy bean oil in Bulletin 118 from this station (E. S. R., 36, p. 206) by 
similar data on the composition of the oil obtained from soy beans of the 1915 
and 1916 crops and of crops grown in 1918 from the seeds of 1916, the seeds in 
many cases being grown in different localities. A change in locality was found 
in some cases to alter the iodin value of the oil. In general beans giving a 
certain iodin number in one locality showed a decided increase in iodin number 
when grown in a colder climate and vice versa. An increase or decrease in 
iodin value appeared to have no consistent effect on the oil content of the bean, 
nor did the oil content affect the iodin number. 

Glue, gelatin, and their allied products, T. Lambert ( London: Charles 
Griffin & Co., Ltd., 1920, 2. ed., pp. XII-{-153, figs. 25). —Of particular interest 
in this reference book on the glue and gelatin industry is the chapter on 
residual products, in which are given the methods of manufacture, composition, 
and particular use of various fertilizers prepared from skin, fish, and bone 
residues and from leather waste. The methods of preparing calcium phosphate 
and bone ash as by-products of the gelatin industry are described. 

METEOROLOGY. 

Local forecast studies—summer rainfall, T. A. Blair (II, S. Mo. Weather 
Rev., 49 (1921), No. 4, pp. 183-190 , pis. 2 , fig. 1 )..—In this article “ observations 
at Dubuque, Iowa, at 7 a. m., ninetieth meridian time, for June and July, for 
the 20-year period, 1901 to 1920, inclusive, are tabulated with reference to the 
occurrence of precipitation within the following 12 and 24 hours, and classified 
according to the following elements.:. (1) Height of barometer, reduced to sea 
level, (2) change in height of barometer during past 12 hours, (3) change in 
temperature during past 24 hours, (4) amount of cloudiness, (5) relative 
humidity. A further classification according to (1) wind direction, and (2) 
kind of clouds, is 1 based on a 30-year period for the four months, May to 
Aupist,, inclusive.., r 

“ The results are shown in a series of tables and curves, based on the rela¬ 
tion which the number of observations followed by rain within 12 or 24 hours 
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bears to the total number of observations within the group. These tables and, 
curves are intended to show the more important relationships existing between 
the data of the morning observation and the rain frequency during the follow¬ 
ing 12 and 24 hours, and it is suggested that a series of simple classifications, 
such as these, could be made at numerous stations throughout the United 
States, and would furnish material of much value.” 

The data used in this study showed the total probability of rain in 12 hours, 
under all conditions, to be 0.31. With a falling barometer the probability was 
increased about 10 points, except when the barometer was high. In this case 
it seemed less likely to rain with falling than with rising pressure. With a 
cloudy sky as well as a falling barometer the chances of rain in 12 hours 
increased from 20 to 40 points, ranging from 83 per cent with a low barometer 
to 33 per cent with a high barometer. The least probability of rain was con¬ 
nected with a falling temperature accompanied by clear weather and a rising 
barometer. There was considerable increase in rain probability with high 
humidity and a less marked decrease with low humidity. 

Seasonal forecasting of precipitation—Pacific coast, A. J. Henry (U. 8. 
Mo. Weather Rev., 49 (1921), No. 4, pp. 218-219 , figs. 2). —In this article an 
effort is made to discover from the available observational material “ the true 
nature of the weather phenomena associated with years of heavy and years 
of light precipitation on the Pacific coast.” 

It is stated that the data show clearly that “ the distribution of precipitation 
in Pacific Coast States is not, as a rule, of the same order of intensity. 
Indeed, fairly heavy precipitation in Washington and Oregon may be asso¬ 
ciated with deficient rainfall in California, and vice versa. The physical 
grounds for the difference in distribution are next sought. Three classes of 
seasonal distribution are distinguished, and these in turn are discussed with 
reference to their probable causes. 

“The conclusion is reached that a knowledge of the pressure distribution 
over the northeastern portion of the Pacific Ocean and the Canadian Northwest 
affords the most hopeful avenue of approach to a rational solution of the 
problem.” 

The effect of vegetative evaporation on the rate of seasonal temperature 
changes, R. H. Finch (17. 8. Mo. Weather Rev., 49 (1921), No. 4* PP • 206-209, 
fig . 1). —Data are given in this article which show that “the evaporation of 
water transpired from vegetation causes a definite local cooling. An attempt 
to show that vegetative evaporation affects large areas is made by comparing 
spring average daily temperature curves of continental stations in arid and 
humid regions. Four figures are given showing a flattening in such curves for 
the stations in humid regions with less flattening, or none at all, for the 
stations in arid regions. It is pointed out that several factors, among them 
the control of weather by ‘ highs ’ and * lows,’ tend to obscure departures 
from a smooth curve caused by vegetative evaporation, but the evidence seems 
to indicate that vegetative evaporation has an appreciable effect.” 

The artificial control of weather, N. Shaw (Abs. in Met. Mag. [ London ], 
56 (1921), No. 663 , pp. 60-68; also in U. 8. Mo. Weather Rev., 49 (1921), No. 4 , 
pp. 244-246 ).—The author’s general conclusion is that “in the open air the 
ordinary inexorable laws which control the behavior of the atmosphere „ . 
have such enormous masses of energy in the form of warmth and water vapor 
in reserve that our own little reserves are not equal to making any serious 
impression on the course of nature.” 

'Applied climatology in California, A. H. Palmer (U. 8. Mo,. Weather Rev., 
49 (1921), No. 4, pp. 219-228).—The practical applications of California clima- 
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by C. S3. P. Brooks; The Secular Variations of Climate, by J. Paraskdvopoulos; 
Frost and Fruit in Southern Ohio in 1917 (illus.), by W. H. Alexander (see 
p. 320) ; Cold Air Prevents Severe Freeze, by A. M. Hamrick; Mapping the 
Ocean of Air, by C. E. P. Brooks; Progress in Making Free-air Pressure and 
Wind Charts (illus.), by C. L. Meisinger; Distribution of Weather Informa- < 
tion, Forecasts and Warnings by Naval Radio for the Benefit of Aviation and 
Marine Interests; Lightning Explodes Tree and Digs Trenches (illus,), by 
•A. F. Stevens; and Unusual Lightning, by R. E. Horton. 

Climatological data for the United States by sections (U. S. Dept Agr ., 
Weather Bur. Climat. Data , 7 (1920), Nos. 11, pp. [Bfffl, pis. 4> fig. 1; 12, 
pp. [209], pis. If, fig, 1).—These volumes contain brief summaries and detailed 
tabular statements of climatological data for each State for November and 
December, 1920, respectively. 

Meteorological observations at the Massachusetts Agricultural Expert, 
inent Station* J. E. Ostrander, H. W, Poole, and A. G. Ltndskog (Massachu¬ 
setts Sta. Met. Buis. 889-890 (1921), pp. 4 each). —Summaries of observations 
at Amherst, Mass., -on pressure, temperature, humidity, precipitation, wind, 
sunshine, cloudiness, and casual phenomena during May and June, 1921, are 
presented. The data are briefly discussed in general notes on the weather of 
each month. 

SOILS—FEBTXLIZERS. 

Methods of mechanical soil analysis, D. J. His sink ( Intematt Mitt 
Bodmk11 (1921), No. 1-2, pp. 1-11). —A critical study on methods of pre¬ 
paring samples of soil for mechanical analysis is reported indicating the marked 
influence of preparation on the results. 

The conclusion is drawn that mechanical methods of preparation, such as 
grinding, shaking, or boiling, have a pulverizing effect on individual soil par¬ 
ticles and should not be used for sand soils. The use of N/5 cold hydrochloric 
acid for preparation of the soil is considered to be preferable. The so-called 
colloidal chemical preparation in which the soil after treatment with hydro¬ 
chloric acid was treated with N/10 ammonia solution was found to dissolve out 
the free humus acids and to have a digesting action on the clay particles and 
humus colloids. There was practically no difference in the Anal results obtained 
when the preparation was begun on fresh or air-dried soils. 

A bibliography is appended. 

A comparison of the technic recommended by various authors for 
quantitative bacteriological analysis of soil, Z. N. Wyant (Soil Set, 11 
(1921), No. 4, PP- 295-808).— In a contribution from the Michigan Experiment 
Station, methods for the quantitative bacteriological analysis of soils used by 
others are summarized and compared, and the following points suggested as 
being worthy of attention should the standardization of quantitative bac¬ 
teriological analytical methods be considered: 

“ Not less than 10 gm. of soil should be used in* making the first dilution. 
The initial dilution should be not less than 1:10. If the soil contains con¬ 
siderable organic matter, it should be triturated in a mortar with a little of 
the diluting liquid. In all cases the weighed soil sample should be made up 
to the volume of the desired initial dilution by the addition of sufficient diluting 
liquid, e. g., for a 1:10 dilution, 10 gm. of soil should be placed in the 
graduated flask, cylinder, etc., and sufficient diluting liquid added to bring the 
volume up to 100 cc. Care should be taken in making further dilutions or 
in plating to transfer an aliquot of the soil itself as nearly as possible. The 
second, dilution should contain not less than one-tenth of the am ount of soil 
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in the first dilution. Noyes and Voigt’s recommendation' may well be followed 
in making succeeding dilutions, i. e., each higher bacterial dilution should be 
made by taking 10 cc. of the lower bacterial dilution and 90 cc. of the diluting 
liquid. Numbers of microorganisms (total or otherwise) should be estimated 
on' the basis of soil oven-dried at 100° 0. to a constant weight” 

The adsorptive appearances in soil. Method for determination of the 
exchangeable or adsorptively combined bases in soil and their importance 
for the soil processes, D. J. Hissink (Dept. Landb., Nifv. en Handel [ Nether¬ 
lands ], Versing. Landbouick. Onderzoek. RijJcslandbouwproefstaNo. 24 (1920), 
pp. 144-248). —A number of studies are reported which led to the conclusion that 
bases are present in both mineral and organic soil complexes, which, when 
the soil is treated with a solution of one of these bases, are very rapidly ex¬ 
changed with the base of the solution. Soil contains aluminum silicates and 
so-called humates, the bases of which are exchangeable. On the other hand, 
bases are present in both clay and humus which are practically not exchange¬ 
able. A part of such bases go into solution when the soil is treated with hot, 
strong hydrochloric add. Such bases are therefore characterized as acid- 
soluble bases. It was further found that in normal clay and humus lime is the 
predominating exchangeable base. 

However, it is concluded that lime is not less firmly combined in soil than 
potash, but that there are two forms of aluminum silicate and humate, the 
bases of which are either exchangeable or not exchangeable with the ammonia 
of ammonium chlorid. The further conclusion is drawn that the exchangeable 
bases exist in the spaces between the solid particles or solid phase of soil 
and the soil solution or liquid phase and are considered to he in adsorbed 
condition. 

The amount of unfree water in soils at different moisture contents, G. 
Bouyoucos (Roil Sci., 11 (1921), No. 4, pp. 255-259 ).—Studies conducted at the 
Michigan Experiment Station are reported which showed that the amount of 
water which soils are able to render unfree does not vary with the different 
moisture contents, but appears to remain constant. This is considered to be 
of much importance, especially in' relation to the availability of moisture in 
soils at different moisture contents, the possible behavior of soils toward fer¬ 
tilizers, and the physical condition of the soil. 

Carbon dioxid in soil air, J. Sen (Agr. Research Inst, Pma , Sci. Rpts., 
1919-20 , pp. 41-4$) •—Periodical determinations of the carbon-dioxid content of 
the soil air of a grassed plat, a grassed plat partly aerated by trenches, and a 
surface-cultivated plat showed that the percentage of carbon dloxid in the soil 
air was highest in the grassed plat and lowest in the cultivated plat. The varia¬ 
tions in the carbon-dioxid content were greatest in the grassed plat and 
smallest in the cultivated plat. 

Soil acidity and a field method for its measurement, E. T. Wherry 
(Ecology, 1 (1920), No. 3, pp. 160-178, pi. 1 ).—A detailed discussion of the 
nature of soil acidity is given, and the conclusion’ is drawn that it can best be 
explained on the basis of the presence of hydrogen ion. Soil colloids are dis¬ 
cussed in this connection, and it is stated that the more colloidal material a 
soil contains the greater will be the acidifying effect of adding a neutral salt. 

The author approves of the Veiteh method for determining the lime require¬ 
ment of the soil and is of the opinion that the quantity of acid present in a 
soil is far less significant than the hydrogen-ion' concentration or specific 
acidity when effect upon the growth of plants is under consideration. In 
this connection a field method for determining specific soil acidity by com¬ 
paring indicator colors is described. 
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The cause of the acidity of soils made acid by exchange of ions, H, 
Happen ( Landw . Vers, Sta., 89 (1916), No. 1 , pp. 59-^80).— Studies of different 
mineral soils under a covering of raw humus showed that they possessed all 
the characteristics of acidity resulting from an exchange of ions. Therefore 
the exchange acidity of such soils is attributed to the action of the acid humus 
solution filtering down from the raw humus covering. The condition of exchange 
acidity was produced in neutral mineral soils by treatment with raw humus 
solution. The decomposition of neutral salts by raw humus was similar to its 
action on mineral soils; the aluminum or iron ions of the raw humus were ex¬ 
changed for the metal ions of the neutral salt solution. 

It was shown that many of the plants making up the raw humus were 
capable of causing an exchange of trivalent ions in their fresh state, and that 
humification of these plants does not cause this ability. The exchange acidity 
of raw humus produced no evident increase in the true acidity of humus 
solutions. 

Hydrogen-ion concentration in extracts of moor soils and of plants 
forming moors and raw humus, H. Happen and M. Zapfe (Landw. Vers, 
Sta., 90 (1911), No. 5-6, pp. S21-87Jf ).—In continuation of the work noted above, 
studies were conducted of the conditions of acidity in a series of samples of 
upland moor soils taken from cultivated and uncultivated and fertilized and 
unfertilized fields. Studies were also made of fresh undecomposed sphagnum 
moss and of plants from which the greater part of so-called raw humus is 
formed. 

Digestion and seepage experiments were conducted, the former with water, 
normal potassium chlorid solution, and a 10 per cent solution of calcium 
acetate and the latter with water and potassium chlorid solution. It was 
found that in contrast to the digestion experiments, the seepage experiments 
produced solutions which possessed an important so-called titration acidity and 
also considerable true acidity. The water extract of the cultivated moor soil 
was characterized by a very low hydrogen-ion concentration in contrast to the 
uncultivated moor soils, indicating the influence of cultivation and liming in 
reducing acidity. The strong degree of disassociation of acids in the water 
extract of the uncultivated soils is thought to indicate the presence of strong 
acids such as sulphuric acid, and there was no indication of the presence of 
so-called humus acids. 

The seepage experiments with potassium chlorid increased the true acidity 
and the acidity of titration in all soils. The cultivated soils again showed the 
lowest hydrogen-ion concentration. It is concluded that the aluminum chlorid 
produced in solution by exchange of ions after treatment with potassium chlorid 
solution is not the sole cause of the acidity of the solution. Quantitative deter¬ 
mination of the sesquioxids in the solution showed that generally only a frac¬ 
tion of the aluminum estimated by titration could be precipitated from the 
solution. There was no equilibrium between the alkali used and the aluminum 
chlorid present in solution. This is explained on the basis of the absorption of 
part of the aluminum by the moor soil materials. In spite of the evident errors, 
the so-callled neutral salt decomposition is considered to be due to exchange of 
ions. When moor soil which had been treated with potassium chlorid solution 
was washed out with water a dark brown humus solution of neutral reaction 
was produced, and the residue gave an acid reaction with litmus paper and 
calcium acetate. 

In the studies of plant materials, it was found that the hydrogen-ion con¬ 
centration of the water extract of most of the plants studied was such as to 
exceed, the change point indicated by litmus. The results indicate the presence 
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of acids in plants, and that plant matter does exercise a true acid action. The 
observed increase in titration acidity resulting from the action on many plants 
of neutral salts, such as potassium chlorid, was not accompanied by a corre¬ 
sponding increase in hydrogen-ion concentration. The appearance of iron and 
aluminum in the solution after treatment of the fresh plant with potassium 
chlorid solution is considered to be the result of an exchange of ions. 

Investigation of soil and. peat residue samples from polders and lakes 
in connection with plans for drainage. The chemical composition of fiat 
moor soils, D. L Hissink ( Dept Landb., Nijv. en Handel [ N ether lands], 
Verslag. Landbomvk. Onderzoek . Rijksla-ndJjouwproefsta., No . 24 (1920), pp. 
18-148, figs. 3). —A report is presented of studies of the physical and chemical 
properties of the soils of polder and lake beds in swamp areas in the neighbor¬ 
hood of Utrecht in Holland, which it is proposed to reclaim by drainage. 

These so-called “ Baggererde ” and “ Legakkerboden were compared with 
moor soils of known composition and productivities. It was found that they 
are sufficiently supplied with plant nutrients with the exception of potash and 
possibly of phosphoric acid, and that the organic matter in the Baggererde or 
peaty residue over diluvial sand is in a sufficiently advanced stage of decom¬ 
position and humification. 

It was also found that the injurious sulphur compounds present in these soils 
are in such form and amount as to be rendered harmless by the basic content 
of the drained soil without producing an acid condition due to base exhaustion. 
Furthermore, there is a sufficient covering of peat residues that, when mixed 
by cultivation with underlying sand, a humus sand soil results which compares 
favorably with other known humus soils in agricultural possibilities. 

Profile structure of marsh soils, K. von See ( Intematl. Mitt. Bodenk., 10 
(1920), No. 5-6, pp. 169-185). —Studies of a series of profiles of north German 
marsh soils are described, showing how the general characteristics of moor 
soils may be exposed and studied by this method. 

Soil survey of Early County, Ga., D. D. Long and E. C. Haul (17. S. Dept. 
Agr ., A&v. Sheets Field Oper. Bur. Soils , 1918 , pp. 48, fig* 1 , map 1). —This sur¬ 
vey, made in cooperation with the Georgia State College of Agriculture, deals 
with the soils of an area of 313,600 acres in southwestern Georgia, which lies 
in that division of the Coastal Plain province known as the Dougherty Plain. 
The topography is undulating, with many lime sinks scattered over the surface. 
Drainage is generally well established, being for the most part subterranean. 
The soils are derived chiefly from unconsolidated marine sediments. Includ¬ 
ing swamp, 23 soil types of 14 series are mapped, of which the Norfolk sandy 
loam covers 30.9 per cent of the area. 

Soil survey of Floyd County, Ga., D. D. Long (77. £. Dept Agr., Adv. 
Sheets Field Oper. Bur. Soils, 1917, pp. 72, fig.. 1, map 1). —This survey, made 
in cooperation with the Georgia State College of Agriculture, deals with the 
soils of an area of 321,280 acres in northwestern Georgia, which lies in the 
Appalachian Valley physiographic province. All of the area except the fiat- 
woods section is said to be well drained. The topography includes rolling table 
lands, high rolling ridges, high mountain plateaus, extensive river terraces, and 
low alluvial areas. 

The soils are widely diverse in character and are of residual, sedimentary, 
colluvial, and alluvial origin. Including rough stony land, 37 soil types of 19 
series are mapped, of which the Clarksville gravelly loam and Colbert silt loam 
cover 17.6 and 9.7 per cent of the area, respectively. 

Soils of the Detroit area, M. M. McCool and G. M. Grantham (Michigan 
Sta. Spec. Bui. 104 (1920), pp. 81, pi. 1, figs. 14).—This survey deals with the 
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soHs of an area of 987,520 acres in extreme southwestern Michigan, which in¬ 
cludes Monroe County and parts of Wayne, Washtenaw, and Lenawee counties. 
The surface features are classed as sand drift, level to undulating lands, old 
deltas, gravelly ridges, and river flood plains. It is stated that the most impor¬ 
tant feature limiting maximum crop production in the greater part of the area 
is lack of drainage. 

The soils of the area are mainly of glacial origin. The soil types mapped are 
clay loams, silt loam, fine sandy loam, brown sand, sandy loam, and sandy loam 
on gravelly subsoil. The brown sands are the most widely distributed of the 
soils and cover approximately 40 per cent of the area. The silt loam covers 
SO per cent of the area and the sandy loam 15 per cent. 

Soil survey of Pike Comity, Miss., A. T. Sweet et al. (U. S. Dept. Apr., 
Adv. Sheets Field Oper. Bur. Soils, 1918, pp. 82, pis. 5, fig. 1 , map 1).—This sur¬ 
vey, made in cooperation with the State of Mississippi, deals with the soils of 
an area of 260,480 acres in southwestern Mississippi, the topography of which 
ranges from undulating to rolling, with some rough areas bordering the valleys 
of the larger streams. The area lies within the Coastal Plain province. Drain¬ 
age is said to be in general well established. The upland soils of the area are 
of loessial and Coastal Plain origin. The first bottom and terrace soils are 
derived from the same materials reworked and redeposited. Seventeen soil 
types of 9 series are mapped, of which the Ruston fine sandy loam covers 57.1 
per cent of the area. 

Soil surrey of Hoke County, N. €., E. S. Vanatta et al (U. S,. Dept . Agr., 
Adv. Sheets Field Oper. Bur. Soils , 1918, pp. $2, fig. 1, map 1 ).—This survey, 
made in cooperation with the North Carolina Department of Agidculture, deals 
with the soils of an area of 266,880 acres in southern North Carolina, which lies 
near the western edge of the Coastal Plain province. The area lies in two dis¬ 
tinct physiographic regions, known as the sand hills and the flat woods. The 
sand-hill region is a high rolling country, dissected by numerous drainage 
courses. The fiat-woods section is gently undulating, with many level depressed 
areas, and drainage is in places deficient. 

The soils of the sand-hill section consist chiefly of medium to coarse sand, 
more or less modified by weather, drainage, erosion, and other soil-forming 
agencies. They are said to be thoroughly drained. Including swamp, 10 soil 
types of 7 series are mapped, of which the Norfolk sand, the Hoffman sandy 
loam, and the Norfolk sandy loam cover 35.6, 24.1, and 20 per cent of the area, 
respectively.. 

Soil survey of Orange County, N. C., E. S. Vahatta et al. (V. S. Dept. 
Agr., Adv . Sheets Field Oper. Bur. Soils , 1918, pp. 48, fig, 1, map 1 ).—This sur¬ 
vey, made in cooperation with the North Carolina Department of Agriculture, 
deals with the soils of an area of 256,000 acres in central northern North 
Carolina, which lies in the Piedmont Plateau region. The topography is pre¬ 
vailingly rolling to hilly. 

The area is thoroughly dissected by streams and there are no upland areas 
without drainage outlets. While there are fiat areas through the uplands and 
the wider bottoms that are poorly drained, over the greater part of the county 
the surface water flows off so rapidly as to cause serious erosion. 

All of the upland soils of the area are of residual origin. They are grouped 
into three classes, namely, light-colored sandy surface soils, heavy red soils, 
and gray to red silt or floury textured soils. Twenty-three soil types of 12 
series are mapped, of which the GeorgeviHe silt loam, Davidson clay loam, 
and Conowingo silt loam cover 29, 21.4, and 10.4 per cent of the area, respec¬ 
tively. . 
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■ Soil survey of Vance County, N. C M S. 0. Perkins and W. A. Davis ( U. S. 
Dept. Apr., Adv,. Sheets Field Oper . Bur. Soils , 1918 , pp. SI, fig. 1, map 1 ).—This 
survey, made in cooperation with the North Carolina Department of Agricul¬ 
ture, deals with the soils of an area of 170,880 acres in northern North Caro¬ 
lina, which lies wholly within the Piedmont Plateau province. The topography 
ranges from nearly level to rolling, hilly, and broken. The area is said to be 
well drained. 

All of the upland soils are of residual origin. Including meadow, 21 soil 
types of 10 series are mapped, of which the Appling sandy loam, the Appling 
coarse sandy loam, and Wilkes fine sandy loam cover 20.1, 12.5, and 11.1 per 
cent of the area, respectively. 

Soil survey of Wilkes County, N. C., R. C. Jurney and S. O. Perkins (U. S. 
Dept. Agr., Adv. Sheets Field Oper. Bur. Soils, 1918, pp. $9, fig. 1, map 1 ).—This 
survey, made in cooperation with the North Carolina Department of Agricul¬ 
ture, deals with the soils of an area of 470,400 acres in northwestern North 
Carolina, which lies in the Piedmont and Appalachian provinces and ranges 
in topography from an elevated plateau, dissected and eroded by numerous 
stream valleys, to typical mountains. The county as a whole is adequately 
drained, and on the steep hillsides and cleared mountain slopes the drainage 
is excessive. , 

The soils are of a residual and alluvial origin. Including rough stony land, 
meadow, riverwash, and rock outcropping, 26 soil types of 10 series are mapped, 
of which the Cecil clay loam, Cecil loam, and Porter’s loam, cover 21.6, 19, and 
16.7 per cent of the area, respectively. 

Soil survey of Spokane County, Wash., C. Van Duyne et al. (U. S.. Dept. 
Agr., Adv. Sheets Field Oper. Bur. Soils, 1917, pp. 108, pis. S , figs. 5, map 1).— 
This survey, made in cooperation with the State of Washington, deals with the 
soils of an area of 1,123,840 acres in extreme eastern Washington, which occu¬ 
pies portions of the Okanogan Highlands and the great Plain of the Columbia 
River. High rolling to hilly areas and hilly to mountainous areas are fairly 
extensive in the eastern and northeastern parts of the county. Rolling prairie 
occurs in the southeastern part, balsatic plain mainly in the southwestern 
quarter, and glacial water-laid terrace areas mainly in the northern half. With 
the exception of a few basin-like areas the county is said to be well drained. 

On the basis of origin the soils of the area are grouped as residual soils, 
glacial drift soils, w T ater-laid material, wind-borne material, recent alluvial flood 
plain deposits, sedimentary deposits of the glacial lake basins, soils derived 
from accumulation of organic matter, and miscellaneous materials. Including 
scab land, rough mountainous land, rough stony land, rough broken land, 
marble sand, muck, and peat, 44 soil types of 20 series are mapped, of which 
Palouse silt loam, scab land, and Moscow loam cover 16.9, 12.6, and 8.6 per 
cent of the area, respectively. 

The agricultural soils of the Union, C. F. Juritz (So. African Jour. Indus., 
4 (1921), No. 1 , pp. 76-84).—A summary of existing knowledge of the geology 
of the soils of the Cape Province, Orange Free State, Natal, and the Transvaal 
is given. The soils of the Cape Province vary considerably, and are said to 
occur in more or less concentric bands with the gray and reddish loams form¬ 
ing the center and covering the largest area. The coastal belt in the southwest 
comprises gravelly clays of a drab color, while along the south coast the soils 
contain more humus and are frequently acid. The soils of Orange Free State 
and Natal 'are said to be more or less allied to those of the Cape Province, 
but the Transvaal soils are largely of very different geological origin. These 
soils appear to he sufficiently well provided with potash but deficient in phos¬ 
phoric acid, nitrogen, lime, and humus. 
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The soils of Natal and the Transvaal,—1", The composition of Natal soils, 
n, The soils of the Transvaal, C. 0. Williams and B. pe C. Marchand ($ 0 . 
African Jour . Indus., 4 ( 1921 ), No,. 2, pp. 117-181 ).—Supplementing the .above 
report, mechanical and chemical analyses of representative samples of Natal 
and Transvaal soils are presented and discussed. 

In general, Natal soils are characterized by the almost complete absence of 
calcium carbonate, this giving rise to an acid reaction and a low content of 
available phosphates. Most of these soils are said to contain satisfactory 
amounts of potash. 

The bulk of the soil of the Transvaal is sedentary alluvial soil, covering 
small areas. The chemical analyses show that less nitrogen appears to suffice 
than is considered adequate in European soils, and that nitrification is rapid 
in almost all types of Transvaal soil. These soils are in general deficient in, 
lime, phosphoric acid, and organic matter in spite of their good nitrifying 
powers. Soils containing high percentages of iron oxid are common. The soils 
of the region are classified as heavy, medium to light loam, sandy, and 
alluvial soils. 

Chemical investigation of some clay soils of Surinam, J. E. van Amstel 
(Dept. Landh. Suriname Bui . 41 (1921), pp. [I] +35).—Studies of the composi¬ 
tion and properties of representative clay soils of Surinam in Dutch Guiana are 
reported and discussed, together with results of chemical analyses. 

These clay soils were found to be rich in colloidal silicates and to be heavy 
and plastic. They have a high water capacity, a low permeability, and a capil¬ 
larity somewhat greater than the average. They are poorly aerated and have a 
high specific heat and high adsorptive powers, resulting in a considerable con¬ 
tent of plant nutrients. Drainage, liming, cultivation, and the incorporation of 
organic matter were found to be the more important steps for improvement 
of these soils. They were rich in both potash and phosphoric acid, but deficient 
in available potash and phosphoric acid* The total nitrogen content was 
somewhat higher than the average, but the soils were found to respond to ni¬ 
trogen fertilization. 

The chemical and biological aspect of bhata soil of Chandklmri Experi¬ 
mental Farm, Central Provinces, A. R. Padmanabka Aiyer and D. V. Bal 
(Agr. Jour. India, 15 (1920), No. 6, pp. 644-649, pis . 5). —Physical, chemical, 
and biological studies of the lateritic bhata soils in the Central Provinces 
are reported. These soils were found to contain a very low proportion of fine 
material and to be deficient in phosphoric acid and lime. 

Experiments with leguminous crops showed that bhata soils respond to 
manuring with phosphoric acid and organic matter. The ammonifying power 
was quite good and the nitrifying power average. Nitrogen fixation appeared 
to be weak. The poor growth of leguminous crops in the newly cultivated soil 
appeared to be due to lack of phosphoric acid and insufficient nodule forma¬ 
tion. The latter difficulty was removed to a great extent by continuous crop¬ 
ping. These soils are porous and are well aerated and drained. 

The partial- sterilization of soils, E. J. Russell (Jour. Roy, Sort. Soc., 45 
(1920), No. 2-8, pp. 281-246, pis. 4).—A review is given of the work and methods 
of procedure at the Rothamsted Experimental Station on the partial steriliza¬ 
tion of soils. It has been found that, while the use of heat in partial steriliza¬ 
tion is perhaps more effective, chemical methods are much more convenient 
and potentially much cheaper. 

The different studies have shown that in order to use chemical ‘ substances 
for the control of the soil population it is necessary to know exactly what 
organisms are to be dealt with, and to carry out direct experiments with those 
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organisms to ascertain the effects of the antiseptics on them. The general 
action of certain chemicals is discussed. It has been found that the question of 
disappearance of the chemical from the soil is of very great importance. Phenol, 
cresol, and the chlorcresols decompose quickly and become innocuous, but the 
nitro compounds do not. From the chemical point of view interesting possi¬ 
bilities are presented by these and certain other compounds which, having 
acted in the first instance as partial sterilizing agents, may decompose and give 
rise to valuable plant nutrients. Calcium sulphate, sodium cyanid, and pyridin 
are given as examples of such compounds. 

Experiments with Dr. Kuhn’s U-cultures, 0. Barthel ( K. Landtbr . Akad. 
Handl. och Tidskr58 (1919), No. 2, pp. 85-95). —Qualitative bacteriological 
analyses of samples of so-called universal cultures, developed by Kuhn, for pro¬ 
moting nitrogen fixation and nitrification in soils showed that the cultures 
contain both symbiotic and nonsymbiotic nitrogen-fixing and nitrifying organ¬ 
isms commonly occurring in soils. 

When used in the treatment of seed of oats, cabbage, and potatoes for inocu¬ 
lation of the soil, no increase in crops resulted. Crop yields were apparently 
not influenced, and the cultures appeared to be inactive. 

Soil renovation by the planting of legumes, E. E. Barker ( Porto Rico 
Dept Apr, and Labor Sta. Giro. 31 (1920), Spanish ed., pp. 3-16). —Popular in¬ 
formation on the use of legumes as green manure in the improvement of Porto 
Rico soils is given. 

The procedure of yield in agriculture by increasing outlay.—The theory 
of the soil law, E. Lang ( Landic. Jahrb., 55 (1920), No. S, pp. 337-403, figs. 
7). —This discussion takes in features of the laws of minimum, of physiological 
relations, and of decreasing returns, with particular reference to soils and 
their productiveness, and presents experimental data from different sources, 
leading to the conclusion that the law of decreasing soil yields can be expressed 
mathematically as a physiological law. On the other hand, the procedure of 
yield does not follow a simple scheme, but is always changing either through 
variable conditions of growth or by a temporary lapse in the growth of plants. 

The effect of continuous cropping upon the major soil nutrients, G. R. 
Stewart (Soil Sci., 11 (1921), No. l h pp. 321-323). —Studies conducted for six 
years at the California Experiment Station of the changes that occur in soil 
nutrients as the result of the growth of successive crops of cereals on six silty 
clay loam and seven fine sandy loam soils, previously described (E. S. R., 38, 
p. 813), are reported. 

The soils were collected in 2-ton samples, each sample being divided between 
duplicate containers holding approximately 1,800 lbs. For the first season all 
containers were planted to barley, but in the succeeding years one container of 
each soil was cropped to barley while the other was left implanted. During 
this time the soil was removed from the leaching effect of rainfall or excessive 
irrigation. 

It was found that under continuous cropping these soils notably decreased in 
productivity. The average decrease in total crop amounted to 34.9 per cent. 

There was no apparent reduction in the phosphate content of continuously 
cropped soils. However, a comparison of the results of five years showed that 
in five of the sandy loams there was a reduction of 30 per cent or more in the 
content of soluble phosphates, while only two of the silty clay loams had begun 
to show a decrease in this nutrient. There is said to be no indication so far 
that the lowering of the phosphate content accounts for the first decrease in the 
crop yield, for most of the soils whose soluble phosphates have been reduced 
are at the present time producing the best crops both of grain and of straw. 
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Determinations made before tbe soils were planted showed that the fine sandy 
loams contained from 0.05 to 0.09 per cent, and the silty clay loams from 0.13 
to 0.18 per cent, of total nitrogen. There was a continual loss of this nutrient. 
At the close of the season of 1919 all of the soils, both planted and fallow, 
showed a reduction of from 14 to 38 per cent of their original total nitrogen 
content. 

Soil reaction and choice of fertilizers, It. Gans ( Intematl . Mitt. BodenJc 
10 {1920), No. 5-6, pp. 186-196). —The author discusses the chemical features of 
fertilizer selection on the basis of soil reaction. It is pointed out that the 
acidity of inorganic soil constituents is produced mainly by mixtures of hy¬ 
drates of silica and alumina derived from soil weathering. The degree of 
acidity depends upon the intimacy of the mixture of these hydrates, the so- 
called molecular mixtures being the most strongly acid, followed in order by 
the so-called nonmolecular mixtures and the coarse mixtures. 

New investigations on the agricultural value of forest litter, L. Tscher- 
mak ( GentU . GesamForstwJ t 5 (1919), No. 9-10, pp. 198-219).— Studies on 
the absorptive pow T er and fertilizing value of forest litter are reported. 

The absorptive power of the litter increased rapidly with its degree of de¬ 
composition, and when strongly decomposed was found to be due not only to 
its humus content but also to the coarser constituents, such as needles. The 
fertilizing value of forest litter was found to depend upon its content of 
both nitrogen and valuable mineral substance. The nitrogen content of de¬ 
composed forest litter is considerably greater than that of newly fallen needles 
and leaves, varying in the latter case from 0.5 to 0.8 per cent, while that of the 
humus in humid localities averaged from 2 to 5 per cent. The fertilizing value 
of forest litter compared favorably with that of winter rye straw when strongly 
decomposed, but was only about half so valuable when in fresh condition. 
Beech leaves were apparently more valuable than conifer needles. 

Fertilizer experiments with new nitrogenous salts in 1920, Hoffmann 
(Mitt. Dent . Landw. Gesett., 86 (1921), No. 8, pp. 26-86). —Data on 33 tests of 
10 different nitrogenous fertilizers with 8 crops are reported and discussed. 

The fertilizers included, among others, ammonium chlorid, ammonium sul¬ 
phate nitrate, potassium and sodium ammonium nitrates, gypsum ammonium 
nitrate, and urea superphosphate. In most cases these fertilizers produced 
profitable increases. Special attention is drawn to the results produced by 
the urea superphosphate, which showed profitable increases in wheat and beet 
crops on soil which did not respond to fertilization with phosphoric acid. 

Action of dicyandiamid on plant growth, T. Pfeiffer and W, Simmke- 
macher (Landw. Vers. Sta90 (1917), No. 5-6 , pp. 415-480, fig. 1).— Experi¬ 
ments with oats on loam soil and a mixture of loam and sand, using lime 
nitrogen containing 13.89 per cent total nitrogen and 1.48 per cent dicyandi- 
amid nitrogen, are reported. 

It was found that the largest application of dicyandiamid did not hinder 
the germination of oats. However, there was a considerable injury to the 
grain yield later, which was not so marked on the loam soil. Only a small 
fraction of the dicyandiamid taken up by the oats plants was utilized for the 
formation of albumin, and there was a useless storage of albumin in the 
leaves and stalks of the plant This is considered to explain the injury to 
the'grain. 

It is concluded that the use of lime nitrogen containing considerable dicyan¬ 
diamid need cause no important injury to crop growth, but that the dicyan¬ 
diamid must be considered a useless ballast to the plant 
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Improvement of lime nitrogen? H G. Sodebbatjm (Meddel. Centralmist . 
Forsoksv. Jordbmksomr&det, No. $10 (1920), pp. 11; also in K. Lan&tbr. Akad. 
Handl. och Tidskr., 59 (1920), No. 8 , pp. 510-517). —In order to avoid the bad 
effects of lime nitrogen as a fertiliser, it has been proposed in Sweden to con¬ 
vert it into urea before application to soil. In this connection cropping ex¬ 
periments with oats on sand soil, to determine the value of technical urea as 
a source of nitrogen, showed that urea was as effective in this respect as sodium 
nitrate and ammonium sulphate. 

The retention of soluble phosphates in Calcareous and noncalcareous 
soils, J. Sen (Apr. Research Inst. Pusa, Sci. Rpts ., 1919-20, pp. 35-89). —Experi¬ 
ments are reported which showed that the phosphoric acid of superphosphate 
is retained mainly through absorption in noncalcareous soils and through 
chemical combination in calcareous soils. No chemical reaction could be 
demonstrated between the calcium carbonate of calcareous soils and solutions 
of di- and trisodium phosphates. The retention of phosphoric acid in this 
case obeyed the absorption laws. 

Studies of the distribution of phosphoric acid of different phosphates by 
percolation through columns of the two types of soil showed that the dis¬ 
tribution of superphosphate was uniform through a noncalcareous soil, but not 
in calcareous soil, the major portion of the phosphoric acid being held in the 
top layers. This is taken to indicate that the phosphoric acid retained in 
noncalcareous soils is in a much more available form than in the calcareous 
soils. 

The presence of even 5 per cent of calcium carbonate in a noncalcareous 
soil restricted the diffusion of the phosphoric acid of superphosphate. On the 
other hand, the distribution of the phosphoric acid of those soluble phos¬ 
phates which are without action on calcium carbonate was uniform through a 
column of even highly calcareous soil. It is considered probable, therefore, 
that such phosphates would be more efficacious than superphosphate in cal¬ 
careous soils. 

Lime requirement and reaction of lime materials with soil, G. J. Schol- 
lenbebger (Soil Sci., 11 (1921), No. If., pp. 261-276 )*—Experiments conducted at 
the Ohio Experiment Station are reported, in which various lime materials 
were mixed with soil in undrained pots, watered, and kept partly outside and 
partly under greenhouse conditions, and determinations made of residual car¬ 
bonate, lime requirement, and accumulated nitrates. 

A relatively pure high-calcium limestone, calcite, and magnesite were very 
similar in behavior. Approximately one-half of an application equivalent to 
3.1 tons per acre of these materials ground to pass a 100-mesh sieve was 
attacked within 4 weeks and two-thirds within 28 weeks. The natural car¬ 
bonate dolomite was found to be about 50 per cent more resistant than the 
other materials, while precipitated calcium carbonate was much more easily 
attacked by the agencies of decomposition. 

Caustic lime was apparently more reactive than the precipitated car¬ 
bonate, although with time the differences noted became less. Carbonate 
formation was found to result from an application of chemically prepared 
magnesium oxid, and the amounts found gradually increased with time. On 
the other hand, the disappearance of carbonate from an equivalent applica¬ 
tion of chemically prepared magnesium carbonate was complete within a 
month, although traces of earbonate were afterwards formed. Of two samples 
of slag tested, so-called dicalcium silicate was found to react with soil as readily 
as precipitated calcium carbonate, but blast-furnace slag was less reactive than 
any other material tested 
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Coarsely ground limestone had much less effect in reducing lime requirement 
than the finely ground. Limestone ground to pass a 100-mesh sieve was 
found to be utilized at nearly the same rate in an acid silt loam and an alka¬ 
line clay loam, but carbonate disappeared much more rapidly from an acid 
clay loam. The lime requirements by the vacuum method were comparable 
in the cases of the first two soils, but twice as great with the third. 

The quantitative relations between bases not residual as carbonate and reduc¬ 
tions in lime requirement were found to be reasonably close, a possible con¬ 
sumption of bases by nitrificatiofi being considered. The evidence obtained indi¬ 
cated that the interaction of soil constituents and calcium carbonate is suffi¬ 
ciently regular and quantitative for the indications of a lime-requirement 
method, based upon the reaction, to be of practical utility, provided the proper 
precautions are observed. The indications of the lime-requirement method em¬ 
ployed were found to depend to a great extent upon such factors as the manner 
of preparation of the sample, the temperature, and the time allowed for the 
determination. 

“ No conclusive evidence has been obtained that heating is an undesirable 
feature of a perfect lime-requirement method, if we understand by that term 
a satisfactory method for the study of the relations between base absorbents 
and added bases in the soil. On the other hand, beat may be of great advan¬ 
tage in hastening a naturally slow reaction and may enable differences to be indi¬ 
cated with an exactness not otherwise attainable in a reasonable length of 
time.” 

Mechanism of the fertilizing action of sulphur, G. Nicolas ( Compt. Rend. 
Acad. Sci. [ Paris ], 172 {1921), No. 1 , pp. 85-87; abs. in Jour. Soc. Chem. Indus., 
40 {1921}, No. 4 , p. 124A). —Experiments are reported which showed that sulphur 
exercises a favorable influence on the utilization of carbon dioxid by plants in 
addition to its other activities in the soil. 

The nonbiological oxidation of elemental sulphur in quartz media, 
W. H. MacIntire, F. J. Gray, and W. M, Shaw ( Soil Sci., 11 ( 1921 ), No. 4, pp. 
249-254; also in Jour. Indus, and Engin,. Chem., 18 {1921), No. 4, pp. 810-818 ).— 
A preliminary report is presented of studies conducted at the Tennessee Experi¬ 
ment Station on the oxidation of elemental sulphur in the presence and absence 
of appreciable quantities of iron, under aerobic and anaerobic conditions, with 
the unaltered medium, the sterilized medium, and the medium plus inoculation 
by soil infusion. The purest obtainable quartz was used as the medium. 

It was found that elemental sulphur will oxidize upon moist contact with 
relatively pure quartz under both aerobic and anaerobic conditions. A distinct 
reducing and inhibitive effect was manifested by metallic iron under aerobic 
conditions, with a still greater similar tendency under anaerobic conditions. 
Limonite, on the contrary, exhibited a strong tendency to accelerate oxidation 
when used alone and when supplemented by magnesium and calcium carbonates. 
Also, the single additions of the several carbonates to the quartz-sulphur mix¬ 
ture increased the amounts of sulphates recovered under aerobic conditions. 

The presence of sodium, calcium, and magnesium nitrates failed to alter the 
depressive tendencies of metallic iron, and the increase in salt concentrations 
exhibited an independent depressive action in the absence of metallic iron. 

Fertilizer registrations for 1921, C. S. Cathcart (New Jersey Stas. Bui . 
850 {1921), pp.>5-85).—' This bulletin contains a list of registrations of fertilizer 
materials and mixed fertilizers offered for sale in New Jersey during the 
fiscal year ending October 31, 192L 
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[Carnegie Institution of Washington, report of] department of botanical 
research, D. T. MacDougal et al. ( Carnegie Inst. Wash . Yearbook 18 (1919), 
pp. 57-102) .—Reports on different phases of work done during the year are 
noted below. 

Character of protoplasm fundamental to growth, D. T. MacDougal.—The 
plant cell is characterized mainly by a predominance of pentosans. The metab¬ 
olism of a predominantly proteinaceous unit includes the derivation of amino 
acids by breaking down albumins, while the amino compounds may be synthe¬ 
sized in the plant in which ami nation of the carbohydrates is the theoretical 
step in the construction of nitrogenous material. Growth in plants (including 
two processes which are outlined) is essentially a hydration expansion or 
swelling of a mass of pentosan-protein colloid or jelly. This forms a sac or 
inclosing layer of greater density, which takes in water and solutions by 
adsorption, imbibition and osmosis being controlled or affected by the hydrogen- 
ion concentration, salts, and amino compounds of the cell sap, and also by the 
composition of the medium or substratum and by other environmental condi¬ 
tions, as temperature. 

The hydration of Mocolloids simulating certain features of protoplasm , D, T. 
MacDougal.—Extensive experimentation with various biocolloids has shown 
that a mixture of carbohydrates and proteins may be made which will exhibit 
hydration relations similar to those of protoplasm. The reactions which are 
indicated are considered of primary significance in the mechanics of growth. 
Discussion is also given of data obtained during the swelling of dried sections 
as bearing upon the physical basis of cytological performances in the plant cell 

The effect of organic acids and their amino compounds on hydration and 
growth, D. T. MacDougal and H. A. Spoehr.—Tabular data and detailed deduc¬ 
tions are presented as showing that equimolecular concentrations of the three 
organic acids considered present small divergence of effect on agar and more 
positive differences in agar-protein. 

The solution and fixation accompanying swelling and drying of Mocolloids 
and plant tissues, D. T. MacDougal and H. A, Spoehr.—The studies here noted 
relate to extractions from living cell masses, extractions or solutions of sec¬ 
tions of biocolloids, acidity of fresh or living tissues, acidity of desiccated 
tissues, swelling of fresh sections, reswelling of extracted and dried tissues, 
swelling of dried tissues, and repetition of swelling and drying treatments. 
The treatments discussed, as applied to Opuntia discata, are described, with a 
statement of resulting data and conclusions. 

Measurement of growth in terms of volume , D. T. MacDougal.—This is a 
study of the actual and relative increments in tomato fruits as ascertained by 
different methods of measurement during growth. 

The daily course of growth in two types of fruits , D. T. MacDougal.—Tomato 
and walnut were taken as representative types of fruits, and the studies made 
thereon are reported in some detail. 

Influence of soil aeration upon growth of shoots, W. A. Gannon.—In view of 
the possible survival value of some relations between roots and soil aeration, 
studies have been conducted (E. S. R., 41, pp. 132, 134) and are herein re¬ 
ported. The effects of oxygen deprivation on several plants are detailed. 

The dendrograph [and work therewith], D. T. MacDougal,—A device for 
recording growth and other changes in volume of tree trunks during an entire 
season. Trees tested include Fraxinus arizonica , Pinus chihuahuana, P. radiata. 
Quercus agrifolia, and Fagus grandifolia. 
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The interrelation of photosynthesis and respiration, H. A. Spoehr and F. 
Long.—An extensive series of experiments, inaugurated to determine the rate 
of photosynthesis of isolated leaves in various stages of carbohydrate depletion, 
is summarized to the effect that leaves exhibiting high respiratory activity show 
correspondingly high photosynthetic activity, while leaves which are respiring 
at a low rate also fix carbon dioxid slowly. Prom experiments completed, a 
metabolic interpretation of the phenomenon of photosynthesis is considered 
most plausible, the whole process properly falling under that group of chemical 
changes designated as coupled reactions. 

The most profitable conception of photochemical change is that which is 
based upon the principle of photo-electricity, and this favors the theory that 
loosening of electrons is prerequisite to photochemical reaction. 

The manner in which the energy released by the respiratory actions is utilized 
by the plant remains unknown. The important point is the fact that the break¬ 
ing down of food material, such as the relatively simple monosaccharkis, yields 
energy in such a form and manner as to make possible synthetic activities. 

Carbohydrate supply and respiration, H. A. Spoehr.—An extensive series of 
experiments planned to determine the rate of carbon-dioxid emission was car¬ 
ried out by the use of leaves cut from the plant and seedlings growing in 
various nutrient solutions, the results of which are discussed. 

Nutritive value of food reserve in cotyledons , B. M. Duggar.—During the sum¬ 
mer of 1919 a <-areful study was made of the effects of excising cotyledons 
after various time intervals up to 10 days after germination. Attempts were 
also made to substitute for the loss of the cotyledons by adding singly to the 
nutrient salt solution glycocoll, alanin, sodium asparaginate, urea, nucleic 
acid, and sodium nucleinate. None of these proved to be a nutrient substitute 
for the cotyledons. 

Some factors in the salt requirements of plants , B. M. Duggar.—In work 
completed during July and August 1919, special attention was directed to the 
determination of the most favorable proportions of the salts in a solution con¬ 
sisting of potassium nitrate, magnesium sulphate, calcium sulphate and 
soluble ferric phosphate, previous work having indicated special merit in 
such a combination of salts. A second group of experiments included a solu¬ 
tion of iron, magnesium, and potassium salts in minimum quantities, with 
calcium supplied as monobasic calcium phosphate. Elaborate experiments are 
now in progress to determine the influence of various proportions of iron in 
the form of the soluble ferric phosphate contrasted with the insoluble ferric 
phosphate in solutions indicated. 

Refinements in the indicator method of hydrogen-ion determination, B. M. 
Duggar,—The difficulties inherent in the hydrogen electrode method are said 
to be removable by the adaptation of certain types of colorimeters indicated. 
The development of such a method has been pursued, and the method is de¬ 
scribed. 

Soil aeration experiments with helium, W. A. Cannon and E. E. Free.—Pre¬ 
liminary experiments with helium intermingled with air having proved harm¬ 
less to ordinary plants, tests were made on sweet pea seedlings in tubes con¬ 
taining nitrogen alone and helium alone, or helium in slow motion. Root 
growth in the first two stopped at once, but \vas resumed when air was read¬ 
mitted after three days, except in case of the main roots in the nitrogen tube. 
In the tube containing helium In slow motion, growth was little if any affected. 

Stem analysis and elongation of shoots in the Monterey pine, F. Shreve.— 
During the summer of 1919 advantage was taken of several small cuttings that 
had been made for carrying out a stem analysis of the Monterey pine (Finns 
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radiata) . The elongation of the shoots was found to commence early in the 
spring and continue until September. No definite correlation was found 
between growth in height and growth in diameter during the last 4 to T 
years in saplings 12 to 15 ft. high. The individual conditions of crown develop¬ 
ment must be taken into account in exact analysis of such correlation. 

Plant habits and habitats in the more arid portions of South Australia , 
W. A. Cannon.—Some of the more important conclusions and results derived 
from a field study of the vegetation in central, northern, and southwestern 
South Australia in 1918 are detailed. A list is given of particular adjustments 
of species to environment. 

Reactions of roofs of species with dissimilar habitats to different amounts 
of carbon dioxid in the soil , W. A. Cannon.—A study was made of Govillea 
tridentata and Krameria canescens from southern Arizona, and of Mesembry- 
anthemum sp. obtained near the Coastal Laboratory, Carmel, Calif. The 
results of the studies are tabulated. 

In these experiments the amount of oxygen available for the roots rapidly 
decreased with the increase in the amount of carbon dioxid in the artificial 
soil atmospheres used, so that to the specific effects of carbon dioxid must be 
added the effects following partial deprivation of oxygen. This, especially in 
the case of high percentages of carbon dioxid, is an important factor. 

Size and form of leaves in desert plants, W. A. Cannon.—Tabulation and dis¬ 
cussion are given of leaf width, length, and area in case of a number of South 
Australian plants. 

The origination of xerophytism in plants, D. T. MacDougal and H. A. 
Spoehr.—The conclusions reached as the result of this and previous work are to 
the effect that succulence results from the conversion of polysaccharicls into 
pentosan or mucilages, and xerophytism from a conversion of the polysac- 
charids into the anhydrids or wall material, both transformations being induced 
by a depleted or lessened water supply in the cells. 

Seasonal changes in water relations of desert plants , E. B. Shreve.—For a 
number of years experiments have been conducted on a successful desert peren¬ 
nial ( Encelia farinosa ) and on two equally successful desert annuals, a winter 
annual ( Streptanthus arizonicus) and a summer annual {Amaranthus palmeri) f 
with a view to discovering any changes that may occur in their water relations 
with the march of the seasons. The hypothesis is presented that the increase 
or decrease of some substance or substances within the tissues affects the 
water-attracting power of the colloidal jellies, and thus brings about a greater 
resistance to w T ater loss on the one hand and a greater absorption by the roots 
on the other hand. This theory was verified with Opuntia versicolor, and 
Encelia is to be tested for the same phenomena. 

Observations on the vegetation of a desert valley and a soil-temperature sur¬ 
vey of the United States and Canada, both by F. Shreve, the ecology of 
the strand vegetation of the Pacific coast, by W. S. Cooper, and transpiration 
and absorption by roots of fleshy Euphorbias, by E. B. Shreve, are also re¬ 
ported and discussed. 

The inheritance of germinal peculiarities [in] flowering plants {Carnegie 
Inst. Wash. Yearbook 18 (1919), pp . 187 , 188). —Flowers were produced in 
Ft plants of a cross between the purple-leaved variety of the common barberry 
and the form extensively used for low hedges (Berberis thunbergii). It is 
thought possible that a tall barberry immune to wheat rust may eventually be 
produced from this cross. Other studies are briefly indicated. 

Serological studies in the field of plant breeding, J. Beckeb { Landio « 
Iahrb. t 58 ( 1919 ), pp. 245-$76 ).—Studies are described as testing the avail- 
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ability of serological diagnosis for the purpose of ascertaining the origin and 
testing the purity of seeds. 

Ecology [of plants], F. E. Clements et al. (Carnegie Inst. Wash. Yearbook, 
IS (1919), pp . 330-343) —New methods have been devised for using plants - as 
measures or indicators. In grassland, at least, the line between natural' 1 and 
artificial indications is said to completely disappear as a result of a study of 
grazing by cattle and by buffalo. The use of standard plants to measure 
habitats in terms of plant response and growth has been extended to include 
a climax and a serai group of stations. 

In the endeavor to measure the carbohydrate production of plants in the 
field and to correlate this with light intensity and water use, further studies 
have been made by F. E. Clements and F. Long in habitats with measured 
light conditions. These have dealt chiefly with the photosynthetic activity of 
different species in the same light value and of the same species under different 
light intensities. The latter appears to exhibit basic correlations with the 
definite adaptations shown in shade ecads. Studies of standard plants as to 
differences in photosynthetic efficiency at various elevations suggest that plants 
may respond to differences in total light intensity that can not be recognized 
by photometric methods. 

The investigation by G. V. Loftfield of the behavior and efficiency of stomata 
in plants has been continued, attention being centered chiefly on the relation of 
stomatal opening and closing to the efficient factors, and especially to wilting 
and recovery. The results indicate that most if not all herbaceous species 
possess stomata having a decisive regulatory action at the time of wilting, 
even though they may show little activity under less severe conditions. 

In the study of the ecology of root systems, by J. E. Weaver, the investigation 
of the root systems of dominants and subdominants of prairies, mixed prairies, 
and short-grass plains has been greatly extended, the trench or pit method hav¬ 
ing been continued in use. The character and extent of the root systems were 
found to be correlated with water content in nearly all cases. In general, soil 
type affects root development chiefly through its influence on water content, at 
least in the region studied. Soil texture, however, has a profound effect upon 
root penetration, and competition proved to be a primary factor in the control 
of root development. 

The survey of the native rubber plants of North America, by H. M. Hall and 
F. Long, was brought to a close. Five latex-bearing species are thought to be of 
commercial value. 

Progress reports on other projects at the laboratory are included. 

Use of dilatometer in studying soil and plant relationships, M. M. 
McCool and C. E. Millar (Bot. Gaz., 70 (1920), No, l h pp. 317-819 ).-—The 
authors repeated some experiments previously reported (E. S. R., 37, p. 116), ob¬ 
taining additional information by means of the dilatometer used by Rouyoucos 
(E. S. R., 89, p, IS), the plants employed in the present study being rye, wheat, 
corn, and sweet and red clovers. These were grown on fertilized and un¬ 
treated soils. The results as tabulated show data obtained at six dates indi¬ 
cated regarding the different lowerings of the freezing point (due to differences 
in solute concentration) at —1.5, —4, and —6° C. Discussion is given regarding 
these and other data not yet published. 

The effect of two soil temperatures on the yield and water relations of 
healthy and diseased bean plants, W. H. Burkholder (Neology, 1 (1920) f 
No. 2, pp, 113-123, fig- 1),—Experimentation here recorded was carried out early 
in 1919 at the temperatures 18 and 26* C. (64.4 and 78.8° F.). Tabulations are 
given of the weekly transpirations and of the accumulated results of the experi¬ 
ments, These are discussed in connection with certain disturbing factors. 
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The plants at 26° showed more vigorous growth and a greater transpiration 
rate, as well as a greater yield. Water requirements for seed production vary 
with conditions. The data on water requirements in the present article give in¬ 
dications only as to the effects of various factors covered, are rather limited, and 
are not considered as final. 

Physiological isolation by low temperature in Bryophyllum, 0. M. Child 
and A. W. Bellamy (Bot. Gaz., 70 (1920), No. 4, pp. 249-261, figs. 6 ).—To ex¬ 
perimentation briefly reported (E. S. R., 42, p. 435) as carried out with B. caly - 
clmim, Phaseolus multifiorus, and Saxifraga sarmentosa, the authors add a more 
elaborate account of studies on Bryophyllum. 

It appears that cooling a zone of the petiole to a temperature of 2.5 to 4° C. 
for a few days is a very effective means of inducing the outgrowth of the leaf 
(axillary) buds, the opposite and neighboring leaves usually showing also more 
or less development. Since the movement of fluids to the leaves is not ap¬ 
preciably lessened, it is thought that no blocking influence of inhibiting sub¬ 
stances transported is here involved. 

Subcortical formation and abnormal development of stomata in etiolated 
shoots of Opimtia blakeana, J. G. Beown (Bot. Gaz., 70 (1920), No * 4, pp. 
295-307, pis. 4, figs. 1). —This paper reports details of a comparative study of 
O. blakeana as regards the appearance, form, and structure of the normal and 
etiolated shoots, and of the latter as affected by reexposure to light. 

Composition of gases in intercellular spaces of apples and potatoes, 
J. R. Magness (Bot. Gaz., 70 (1920), No. J h pp. SOS-316, fig. 1). —This pre¬ 
liminary report describes an apparatus intended to be used to obtain from 
fruits, tubers, etc., samples of their contained gases free from contamination 
w r ith air, with an account of the methods of sampling these gases. 

Data obtained from work with apples show a marked variation in the com¬ 
position of the contained gases under varying temperature conditions. The data 
from potatoes were complicated by the presence of a larger degree of absorption 
of the gases. Factors influencing the amount and the significance of the ratio 
are discussed. 

Viscosity values of protoplasm as determined by microdtssection, W. 
Seifriz (Bot. Gaz., 70 (1920), No. 5, pp. 360-386),. —This paper represents a sys¬ 
tematic attempt to ascertain from a study of plant and animal material the 
exact degree of consistency of protoplasm from numerous types of cells and 
under different physiological conditions. 

-Swelling of agar in solutions of amino acids and related compounds, 
D. T. MacDougal and H. A. Spoehe (Bot. Gaz., 70 (1920), No. 4, pp. 268-278 , 
figs. 6). —The results of a study of the swelling of agar in solutions of amino 
acids, in alkaline hydroxids, and in ammonium salts, herein tabulated with 
discussion, as possibly bearing upon growth and metabolism, are considered as 
having sufficient importance to warrant a continuation of this work. 

Relation of potassium to growth in plants, T. O. Smith and O. Butler 
(Ann. Bot. [London'], 35 (1921), No. 138, pp. 189-225; also None Hampshire , 
St a. Sci. Contrib. 18 (1921), pp. 189—225; abs. in Gard. Chron., 3. ser69 (1921), 
No. 1794, p. 229). —The authors give the results of a study carried on to deter¬ 
mined) tile effect of the absence of potassium on the growth of plants and 
(2) to what extent recovery is possible when potassium is supplied after more or 
less prolonged growth in its absence. The experiments were carried on with 
wheat, corn, and buckwheat, most of them being conducted in water cultures, 
with a few sand cultures. 

It was found that the reserve supply of potassium in seed was not sufficient to 
maintain normal growth except for a very short period of time. The amount 
67287 °-~21--4- 
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of potassium contained in the seed did not in itself determine the length of 
time a plant grown from it conld live in the absence of potassium without 
injury resulting. Symptoms of potassium starvation were found to appear early 
in the life of a plant, and were characterized by dwarfing of the axis and pro¬ 
gressive death of the foliage, the older leaves succumbing first 

Recovery from potassium starvation was found to occur more slowly the 
longer the potassium was withheld from the plant. When potassium-starved 
plants were supplied with potassium the element became distributed promptly 
in accordance with the physiological needs of the plant. The relative potassium 
requirement per gram of dry matter in tops and roots was found to be the same 
in the case of wheat and corn, but in the case of buckwheat the requirement 
of the roots was higher than that of the tops. The amount of potassium usually 
utilized per gram of dry matter formed in normal plants of wheat and corn 
was substantially the same, but in buckwheat grown in the absence of potassium 
the amount utilized was considerably higher. 

Flora of Swedish phanerogams, C. A. M. Lindman ( Sveitsk Fanerogam- 
ftora. Stockholm: P . A. Norstedt <£ Sons , ISIS, pp. VIII+639, figs. 880). —The 
descriptions are aided by a free use of drawings, several of which usually 
appear in each of the numbered figures. 

New or noteworthy Porto Rican fungi, F. L. Stevens ( Bot . Gaz., 70 (1920), 
No. 5 , pp. 899-402, figs. 4)- —A brief descriptive discussion is given of Antho- 
stomella rhizomorphm, Zyitea phaseoli, the conidial phase of Hyponectria 
phaseoli, the new species Linospora trichostigmas, Trabutia portoricensis, Hy¬ 
ponectria phaseoli , and the new genus and species Trabutiella cordiae. 

Studies in the metabolism of Actinomycetes, U, S. A. Waksman (Jour. 
Bast., 4 (1919), No. 4, pp. 801-880, pi. l) u —In a continuation of work previously 
noted (E. S. R., 42, p. 434), the utilization of different mono-, di-, and poly- 
saccharids, alcohols, and salts of organic acids as sources of energy for different 
Actinomycetes was studied. 

The order of utilization of the different carbon compounds was found to be 
starch, glucose, lactose, maltose, glycerin, sucrose, cellulose, and the organic 
acids. The best growth was usually accompanied by the greatest reduction of 
the nitrates to nitrites and commonly by the greater increase of the pH value. 
Few Actinomycetes produced invertase, but even those that did not form this 
enzym utilized sucrose to some extent The production of diastase by Actino- 
mycetes was prominent and characteristic of the group, with few exceptions. 
Some Actinomycetes dissolved cellulose readily. 

Further studies on the growth cycle of Azotobacter, D. H. Jones (Jour. 
Bad., 5 (1929), No. 4, PP* 825—841, pis, 4),—Regarding a continuation of work 
previously noted (E. S. R-, 32, p. 33), the author reports on studies carried out 
with four varieties of Azotobacter isolated from garden soil at Guelph, Ont, 
in 1910. These organisms are said to have a complex life cycle, which is 
discussed. 

A symplastie stage has been observed in cultures varying in age from a few 
days to several weeks. In this stage aggregations of cells coalesce, the cell 
walls appear to break down, and the plasma of the various cells intermingles, 
with the resultant production of regenerative granules varying in size from very 
minute bodies to considerably larger forms. On emergence from the symplasm 
these granules grow into young Azotobacter cells and reproduce by fission. Some 
involution forms appear to multiply to a very limited extent by a process of 
budding.. 

Thermophilic bacteria, D. H. Bebget {Jour, Bad., 4 (1919), No. 4, pp. 801- 
806}.. Data are given in tabular form resulting from an interrupted study of 
thermophilic bacteria (chiefly spore-forming) obtained from different sources. 
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Isolating single spores, G. D. Larue ( Bot . &as& } 70 (1920), Wo. 4, pp. SIS, 
SM f fig. 1)^ —-A. new method of isolating single spores has been devised, which 
differs from other methods in common use in the substitution of a mechanical 
method of marking the location of the spores in the poured plates for the usual 
procedure of marking with ink dots under the microscope. A modification 
of this method has been found of great use in, the selection of spores of 
Pest&lozzaa. 

FXEH3 CROPS. 

Summer fallowing experiments in the Judith Basin, W. P. Baird (Mon¬ 
tana Sta* Bui. IS8 (1920), pp. 89 , figs. 3 ).—Besults of rotation and cultural 
experiments conducted at the Judith Basin Substation in cooperation with the 
U. S Department of Agriculture from 1908 to 1918, inclusive, with winter and 
spring wheat, oats, barley, flax, and corn grown on fallow land, grown con¬ 
tinuously on the same land by different tillage methods, and in rotations by 
different tillage methods and sequences, are reported. Yield data and produc¬ 
tion costs under the various cultural methods and rotations are tabulated and 
discussed. 

Winter wheat gave higher average yields (1910-1918) after fallow than after 
winter wheat or a green manure crop, while in tests of shorter duration (1914- 
1918) wheat after fallow gave higher returns than when following com but 
lower than after green manure. Although much more costly than other soil 
treatments, summer fallow gave a profit. In the short experiment, disked corn 
land returned a decided profit, while the crop on summer fallow barely paid 
expenses, and that following green manure was produced at a loss. 

Summer fallowing did not increase spring wheat yields, which averaged 
higher when following com or oats. Excepting green manuring, the results 
indicate that for spring wheat, summer fallowing was the least profitable 
method tested. Oats averaged higher in yield on fallowed land than after 
oats, wheat, corn, or green manure, but the profit obtained from summer fal¬ 
lowing was less than from other tillage methods except green manure. Barley 
after fallow gave a higher yield than when following barley, corn, or oats, but 
the culture of the crop on fallow was less profitable than by any other tillage 
method, barley grown on disked corn land returning over six times the profit 
obtained on fallow". In the longer period (1909-1918) flax averaged higher 
after fallow than following flax, but in the shorter tests (1915-1918) produced 
less after fallow than after spring wheat, oats, or corn. The profits on summer 
fallow were less than with other tillage methods. Yields of corn fodder from 
fallowed land averaged less than from land continuously cropped to com, but 
were slightly higher than after spring wheat or barley. Corn fodder produced 
on summer fallowed land was decidedly less profitable than by other tillage 
methods. 

Annual percentage yields of winter wheat, spring wheat, and oats (based on 
the average of all plats of the crops considered) following summer fallow 
showed a tendency to increase progressively, while with continuous cropping 
to the same crop the percentage yields tended to decrease from year to year. In 
the case of barley this difference was less marked in the earlier years than in 
the later years of the experiment 

Small grain crops in 3-year rotations of spring wheat, oats, and a year of 
fallow gave higher yields than in similar rotations where corn took the place 
of the fallow year, or when these crops were grown continuously on fall 
plowed land, but the acre profits were lower. Profits obtained from a 3-year 
rotation of wheat, oats, and fallow were decidedly lower than from continuous 
cropping in the first period, 1909 to 1913, inclusive, while the soil was new, but 
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almost equal to those from continuous cropping in the second period, 1914 to 
1918, inclusive, after the soil had been cropped for 5 years. This also held true, 
with a 4-year rotation of fallow, wheat, oats, and corn. 

Fallowing generally proved more profitable than a green manure crop in a 
4-year rotation in the succession of fallow, wheat, com, and oats, but about 
equaled green manuring in other 4-year rotations in which oats followed the 
fallow or green manure crop and wheat followed the com. Small grains in 
4-year rotations, including fallow, wheat, corn, and oats, averaged higher than 
oats and spring wheat grown continuously on fall plowed land, but such rota¬ 
tions were less profitable than continuous cropping to either spring wheat or 
oats. 

[Report of field crops work in Rhodesia, 1919—20], H. G. Mtjndy, J. A. T. 
Walters, and C. Main waring (Rhodesia Agr. Jour . 18 (1921), No. 1, pp. 88-42, 
pis. 2). —Cultural, variety, and rotation trials with corn; variety tests with 
peanuts, beans, and flax; field trials with miscellaneous cereal, forage, and root 
crops; liming tests; and studies of the effects of crops on each other, conducted 
at the Salisbury Experiment Station, are reported for the year 1919-20. 

[Report of field crops work in Uganda, 1918—19], L. Hewitt, T. D. 
Maitland, et al. ( Uganda Dept. Agr. Ann. Rpt, 1919, pp. 16-20, 26, 44 - 48 ).— 
Results of field tests with cotton, flax, sugar cane, rice, wheat, and sweet pota¬ 
toes at various experimental centers are reported for the year ended March 31, 
1919, in continuation of work noted heretofore (E. S. R., 42, p. 32). Reports of 
the Imperial Institute on tests of samples of fibers, tobacco, oil seed, and cotton 
from Uganda are also included. 

Genetic studies on the protein content of maize, E. M. East and D. F. 
Jones (Genetics, 5 (1920), No. 6, pp. 546-610, figs. 8 ).—'The authors analyze 
and discuss at length the work of the Illinois Experiment Station in breeding 
corn for high and low protein and oil content (E. S. R., 10, p. 844; 19, p. 940; 
20, p. 531) and that continued by the authors as a cooperative project between 
the Connecticut State Experiment Station and Harvard University (E. S. R., 
84. p. 481; 40, p. 323). Earlier work, where the chief object was to enhance 
the value of the crop by increasing the production of some chemical constituent, 
is also reviewed. Outstanding facts drawn from the data considered may be 
stated as follows: 

The chemical composition is influenced by heterosis. The factors borne by a 
male gamete are practically without immediate influence on the seed they help 
to form. The protein content of the seeds of an Fi hybrid, when corrected for 
the influence of the heterosis, is intermediate between that of the two parents 
with a tendency to be somewhat closer to that of the high potein parent. 

While the authors do not maintain the desirability of breeding for high 
protein or other chemical constituents as a practical method of increasing food 
value or industrial utility, they suggest that it can be done in the following 
manner; Self-pollinate large numbers of plants artificially. Test the seeds 
produced by each individual as accurately as possible by the progeny-plat 
method. With the continuation of inbreeding if a large enough series be tested, 
near-homozygous plants with the ability to produce high protein seeds will 
be obtained. Some of the crosses between such types will have a high yield 
and will retain the power to produce large quantities of protein. While the 
percentage of protein in the vigorous hybrids will not equal that in the purified 
parent strains, it will be high and the protein per acre will be striking. 

Regarding breeding for high protein, it is considered that “ such results as 
are possible can be obtained most easily . . . by combining strains ob¬ 
tained by self-fertilization and selecting again from the recombinations ob- 
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tamed. Protein content is due to a large number of inherited factors, and 
various strains having the same percentage composition probably differ in 
respect to the factors inherited, so that there is a real chance for progress in 
their union. Since at the same time such a method increases productiveness 
by means of heterosis, it thus serves two purposes.” 

Experiments on the selection of yellow ffint maize, X9Xf>—1920, G. G. 
Auchinleck (Mauritius Dept . Agr., Gen. Ser ., Bui. 18 (1920), [English ed .] 9 
pp. 20, pis. 6). —Information concerning corn breeding by selection is presented, 
botanical factors in the structure of the corn ear which influences selection 
are described, and details of field trials of selected strains are discussed. 

The author found from extensive observations on the arrangement of flowers 
on the female inflorescence that the number of receptacles composing a whorl 
on the cob is not always the same, but that each type of ear has a whorl of 
a particular constant pattern. In a cross section of a carefully dissected ear, 
lines drawn joining the spaces between the two receptacles of the several pairs 
form a regular and simple rectilinear figure which may serve as the diagram 
of that type of ear. 

A whorl can be regarded as a rectilinear figure upon each angle of which is 
set a pair of receptacles, and various types of ears may be classified according 
to the character of the figure, the diagram of ears of 12, 16, 20, and 24 rows 
of grain being respectively an equilateral triangle, a square, a pentagon, and a 
hexagon. Ears of the 10, 14, IS, and 22 row types are symmetrical in one plane 
only, and the diagrams for alternate whorls of the same ear are different. A 
14-row ear is composed of triangular whorls alternately placed against four¬ 
sided figures, an 18-row ear of four-sided figures alternating with five-sided 
figures, etc. In another series of ears of 12, 16, 20, and 24 rows, all whorls 
of the same ear are of the same shape, but are so placed that on each whorl there 
are four adjacent receptacles. Such ears are symmetrical about two longi¬ 
tudinal planes, the plane passing through the central axis and between the 
central two of the four adjacent receptacles of each whorl, and the longitudinal 
plane at right angles to the first 

Certain points are common to all three types of ears. In no case are adjacent 
whorls of the same ear so arranged that the angles of their figures cover one 
another. The rows of grain on the ear are always double that of the sum of 
the angles of two adjacent whorls. No whorl ever differs from its adjacent 
whorl by more than one side, and four adjacent receptacles are not found more 
than once in the same whorl. These rules apparently hold for local types of 
yellow flint maize. 

Variety tests with com, 1917—1920, C. P. Blackwell, G. H. Collings, 
and W. B. Rogebs ( South Carolina Sta. Bui. 201 (1921), pp. 19). —Results of 
trials of corn varieties during the period 1917 to 1920, inclusive, are tabulated. 
Earlier work along this line has been noted (E. S. R., 86, p. 832). 

Of the varieties tested throughout the period at the stations, Douthit led 
with an average acre yield of 37.4 bu., and was followed by Coker strains of 
Garrick, Marlboro, and Williamson, Belmont, and Lowinan Yellow. Douthit 
with 59.6 bu. and Pee Dee No. 5 with 5S.5 bu, led during the period at Pee Dee 
Substation, while Wannamaker Two-Eared was first in 1916 and Douthit first 
in 1919 at the Coast Substation. 

Heritable variations in an apparently uniform variety of cotton, T. H. 
Kbabney (Jour. Agr. Research [U. £?.], 21 (1921), Wo. 4, pp. 227-242, pis. 7, 
fig . 1).—This contribution from the Office of Alkali and Drought Resistant 
Plant Investigations, U. S. Department of Agriculture, presents evidence of the 
occurrence of heritable variations in the Pima variety of American-Rgyptian 
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cotton. This variety, which originated with a single plant selection in 19X0 
and of, which approximately 100,000 bales were produced in 1920, is probably 
the least variable of commercially grown cottons. Earlier work with this cot¬ 
ton has been noted (E. S. R., 40, p. 527). 

The comparison of a progeny grown from seed of the parent individual of the 
variety with the present commercial stock exhibits significant improvement in 
the length and abundance of fiber, as well as in the uniformity of these char¬ 
acters. Indications of the occurrence of heritable variations were obtained in 
roguing fields of the Pima variety, the most distinct off-types besides a few very 
aberrant individuals with characters indicating hybridization with some other 
cotton variety, being either tall, vigorous individuals with exceptionally long 
internodes or stiff, slender, grayish plants having semierect branches and leaves, 
the leaves being narrower, more deeply lobed, and with more incurved and 
undulate margins than in typical Pima. The variations were much less 
numerous and of smaller magnitude than those observed in fields of the older 
Yuma variety. Breeding records also evidenced the occurrence of slight, 
heritable variations which could not be considered as outside the normal range 
of variation of this variety. 

A much more striking variation, characterized by the complete or nearly com¬ 
plete absence of the dark red spot near the base of the petal, associated with an 
increased percentage of 4-lock bolls, was found to be heritable in a high de¬ 
gree. “The nature of this variation and the circumstances of its occurrence 
suggest the possibility that Upland cotton (Gossypium hirsutum ) or Hindi 
cotton (G. pnnctatum Sch. and Thom?) may have been involved in the remote 
ancestry of the Pima variety.” 

The finding of heritable variations in this apparently uniform variety is 
thought to justify the continuance of selection and line breeding and the 
roguing of seed increase fields. 

Cotton facts, rev. by C. W. Shepperson-Bull (New York: Shepperson Pub. 
Co1920, JfS. ed., rev. and mlpp. 162+LXXXII , pis. S, fig. 1 ).—A revised and 
enlarged edition of the work noted previously (E. S. R., 34, p. 691). 

Report to the Board of Trade of the Empire Cotton Crowing Committee 
[with summarized addition], H. Birchenough et ax. ( [Gt. Brit.} Bd. Trade, 
Cotton-Growing Com. Rpt1920, pp. 74+8, pis. 7),—This is the report of the 
British committee appointed “ to investigate the best means of developing the 
growing of cotton within the Empire.” The problems covered by the report 
include research, dissemination of knowledge, control of culture, and cotton 
marketing. Surveys of the cotton-growing areas, including studies of varieties, 
cultural and economic practices, and problems in the West Indies, Egypt, Sudan, 
Mesopotamia, Uganda, East Africa, Nyasaland, Rhodesia, the Union of South 
Africa, Nigeria, India, Queensland, and Oceania are presented in detail and 
summary form. Considerable statistical data are appended, together with maps 
of, the world. West Indies, Egypt, Mesopotamia, Sonth Africa, Nigeria, and 
India, indicating the cotton districts in the regions named. 

.Germination of seed of Bhormium tenax (Scot. Jour. Agr4 (1921), No. t, 
pp. 7$, SO) .-—Germination tests of seed of New Zealand flax (P. tenax) grown 
in Scotland showed that the seed is slow to germinate and possibly does not re¬ 
tain the power of germination longer than one year. The standard method con¬ 
sidered most applicable to a test of this seed is that used in testing the germi¬ 
nating capacity of the Ghenopodiacese. The seeds are pressed lightly into damp 
sand and incubated at a temperature of 20° C. (68° F.) for 18 hours, alternat¬ 
ing with a temperature of 30* for 6 hours. 

error in variety trials of rice], A. McKerbax (India Bd. 
Bek Advice, Aim . Rpt, 1918-19, p. $0 ).—Results of investigations favored in 



1921] 


FIELD CHOPS. 


843 


varietal tests the use of long narrow plats, 165 ft. by 6 ft., within one large 
evenly worked and fiooded embanked field. The strips were carried across the 
field and separated from each other by a single line of a very late-ripening 
variety with a conspicuous erect type of leaf with reddish coloration. The prob¬ 
able error of the single plats was found to be 5 per cent, and by using 5 plats of 
each variety tested, differences of 10 per cent in yielding power could be 
detected. 

[Rice production in the French colonies] {Cong. Agr. Colon. [Paris], 1918, 
Cornpt. Rend . Trav., vol. S, pp. 198-259, figs. 2). —This series includes Produc¬ 
tion and Improvement of Rice in Indo-China, by G. Capus (pp. 198-214) ; 
Selection of Seed Rice by the Table of Certani, by G. Crevosf (pp. 215-236) ; 
Rice in Madagascar, by Rollot (pp. 239-255) ; and Industrial Uses of Rice, by 
A. R. Fontaine (pp. 256-259). 

Culture of sugar cane [in the French colonies] {Cong. Agr. Colon. [Paris], 
1918 , Compt. Rmd . Trav., 3, pp. 197-191). —-A series of articles dealing 
with the production of sugar cane and cane sugar in the French colonies, 
including Culture of Sugar Cane in Martinique, by E. Bassieres (pp. 107-133) ; 
The Sugar Cane Industry in Martinique, by Winter (pp. 134-140) ; Sugar Cane 
in Guadeloupe, by E. Isaac (pp. 141-147) ; Sugar Cane Culture in Madagascar, 
by A. Fauch£re (148-166) ; Sugar Cane in Reunion, by Bertault et al. (pp. 167- 
173) ; New Cane Varieties, by Boname (pp. 174^182) ; The Sugar Question, by 
F leu riot (pp. 1SS-185) ; and Sugar Legislation, by Chocarne (pp. 186-191). 

Notes on improved methods of cane cultivation, G. Clarke, N. Husain,, 
and S. C. Banhijkk ( United Provs. Agra and Oudh, Dept. Land Rec. and Agr. 
[Pamphlet'], 1919, pp. 23, pis. 10, figs. 2; also in Bui. Jfflcon. Indochina, n. ser. s 
23 {1920), No. 144, PP68S-S52, pis. 10, figs. 2). —Cultural experiments conducted 
at the Sugar Cane Research Station at Shahjahanpur are described and the 
trench method of cultivation outlined, together with a discussion of intensive 
cane culture. 

Windrowing sugar cane in the Northwest Frontier Province {India 
Dept. Agr . Mem., Chem. Ser., 5 {1920), No. 10, pp. 237-248, pis. £).—This 
memoir consists of two parts: 

I. The effect on the economic and agricultural situation , by W. R, Brown 
(pp. 237-240).—Investigations in the Peshawar Valley showed the practice of 
windrowing sugar cane from 10 days to a month to be of advantage to.sugar 
factories. 

II. The effect on the composition of sugar cane, by W. H. Harrison and P. R. 
Sanyal (pp. 241-248).—Analyses of the juice of standing cane were compared 
with those of the juice of wind rowed canes from the same field and showed that 
although windowing tends to cause a deterioration in the purity of the juice, 
it brings about a concentration with the result that the amount of crystallizable 
sugar per unit weight of juice remains nearly constant. The weight of sucrose 
and crystallizable sugar in windrowed cane increases rapidly at first, is fol¬ 
lowed by a period during which the values remain practically constant, and 
then deterioration sets in. The period during which canes can be stored with¬ 
out deterioration appears to be determined by the incidence of heavy rain. 

The concentration of sodium nitrate tolerated by tobacco plants, G. D. 
Buckner, A. M. Peter, and E. J. Kinney {Boil Set., 10 {1920), No. €, pp. 4ST- 
491). —Field experiments were conducted at the Kentucky Experiment Station, 
in which water containing amounts of sodium nitrate at the rate of 25, 50, 75, 
100,150, and 200 lbs. per acre in equal amounts of water, was applied to tobacco 
plants as they were set in the field to test the value of nitrate solutions in 
water used in transplanting. 
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On the day after setting, the plants receiving nitrate were more or less wilted, 
the degree of wilting varying directly with the amount, while those which 
received none were fresh and thrifty. The plants getting the smaller amounts 
of nitrate recovered, but those which received the largest quantity finally died. 

The results of laboratory experiments involving the same solutions under 
conditions similar to the field led to the following conclusions: Sodium nitrate 
solutions in concentrations greater than 1 part to 3,750 parts of tap water cause 
a waiting which varies in intensity with the concentrations. Wilting more or 
less permanent in character is caused by concentrations of 150 parts of sodium 
nitrate to 3,750 parts of water and higher. Solutions containing 2 or 3 parts 
of sodium nitrate in 3,750 parts of water appear to give the best general develop¬ 
ment, even though there is a drooping at the outset. 

When using a solution of sodium nitrate in setting tobacco plants or for 
plant beds, its concentration rather than the amount of nitrate per acre should 
be considered. The latter might be controlled, however, by regulating the 
amount of solution applied. The logical method for plant beds would be to 
make several applications at intervals. 

Tobacco culture: Bright leaf or flue-cured tobacco, E. G. Westbrook 
(Ga. Col Agr. Bui. 199 (1929), pp. $6, figs. 13). —A practical treatise on the 
production of bright leaf or flue-cured tobacco in Georgia, discussing cultural 
and field practices, insect enemies, diseases, curing, storage, and marketing. 
Brief information is given on the construction of curing barns, together with 
bills of materials and drawings of special construction details. 

The production of bright tobacco, J. 0. Hart ( Va . Agr. Col. Ext . Bui 62 
(1920), pp. 31, figs „ 7).—Cultural, harvesting, curing, and storage directions con¬ 
sidered essential to the production of bright tobacco in Virginia are outlined. 

The production of tobacco in the French colonies, Falletti (Cong. Agr. 
Goloti. {Paris], 1918, Compt. Rend. Trav., vol 3, pp. 291-310). —The varieties, 
soils, and cultural methods involved in the production of tobacco in the French 
colonies are described briefly. 

The weight of a hectoliter of wheat, M. Ringelmann (Jour. Agr. Prat., n. 
ser34 (1920), No. 51, pp. J&2-496, figs. 4 ).—The several devices used in France 
to determine the weight of unit volumes of grain and other bulk materials are 
described and illustrated and their relative efficiencies compared. 

Determination of the specific weight of cereals, P. Vieillard (Bui. Agr . 
Inst. Bed. Saigon [ Cochin China], S (1921), No. S, pp. 69-74, pi if).—The author 
presents a detailed discussion of the above, and analyzes the work of Boerner 
(E. S. R., 36, p. 441) in standardizing methods of determining the test weight 
of grain. 

The new Missouri seed law, J. Mayes (Missouri State B<1 Agr. Mo. But, 
17 (1919), No. 11, pp. 35, figs. 4)- —The text of the Missouri seed law effective 
January 1, 1920, regulating the sale, offering or exposing for sale of agri¬ 
cultural seeds, and providing for inspection and analysis is presented and 
discussed, together with illustrations of suitable forms for labeling the three 
distinct classes of seed provided in the act. 

HOETICTDXTUEE. 

Pages from a garden notebook, Mrs. F. King (New York: Charles Scrib - 
nePs Sons, 1921, pp. XI-\-291, pis. 16, figs. 2). —A popular discussion of gardens, 
plants, and related subjects. 

Carbonic acid gas as a fertilizer, Jess (Jour. Agr. Prat., n. ser., 35 (1921), 
No. IS, pp. 250-252).— In greenhouse and field investigations on the effect of 
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applications of carbon dioxi& to certain vegetable crops, the yield of greenhouse- 
grown tomatoes was increased from 29.5 kg. for an untreated house to 81.3 kg. 
for the treated. The yield of greenhouse cucumbers was increased from 138 
to 235 kg. 

Outdoor experiments with Irish potatoes resulted in increasing the weight 
of the average tuber from 140 to 330 gm. In an effort to determine the amount 
of carbon dioxid assimilated by the plants, two equal sized greenhouses, in one 
of which were growing 300 well-developed tomato plants and the other empty, 
were supplied with 1 per cent of the gas. A determination after a certain 
interval shoved that the carbon dioxid content of the house with plants was 
markedly less than that of the empty house. The author believes that the gas 
escaping from organic manures has a marked influence on the growth of plants, 
and cites the results of an experiment with celery, carrots, and beans as 
evidence. 

Report of dusting and spraying investigations, E. N. Cory Old. Agr. Soc. 
Rpt5 (1920), pp. 318-327). —A report of 1920 investigations with various dusts 
and sprays in Maryland orchards and gardens. 

In a test of dusts for the control of the terrapin scale on peach trees, at 
Smithsburg, three application's of a mixture of 60 per cent sulphur and 40 
per" cent lime resulted in a mortality of 94.2 per cent, as compared with 22.9 
per cent for the untreated trees. The value of dust applications consisting 
of So per cent sulphur and 15 per cent arsenate of lead for the control of the 
strawberry weevil was shown by increased yield of fruit. A mixture consist¬ 
ing of 85 per cent sulphur and 15 per cent calcium arsenate gave complete 
control of the strawberry beetle. Dusting experiments on peas, beans, and 
tomatoes for the control of aphids, although yielding variable results, led the 
author to conclude that truck-crop dusting offers great promise. 

Better seeds for truck growers, D. N. Shoemaker (Md. Agr. jSoc. Rpt,, 5 
(1920), pp. 362-366). —A brief account of the author’s investigations of varia¬ 
bility in the Alaska pea. The study was prompted by the discovery of two 
undesirable strains of peas in Maryland in 1920, one a late and irregular 
maturing strain and the other yielding a dark undesirable canned product 

Inheritance studies with cabbage and kohl-rabi, Herrmann ( Gartenwelt, 
25 (1921), No,. 15, pp. Uf6-UfS, fig. 1). —The inheritance of head and root forma¬ 
tion was studied in cabbage, kohl-rabi, and closely related plants. Of 10 crosses 
involving cabbage, cauliflower, and Brussels sprouts, only one resulted in satis¬ 
factory head formation in the F a generation. On the contrary, in crosses 
between cabbage and kohl-rabi the enlargement of the root proved to be a 
dominant character. Crosses between the above species and more widely sepa¬ 
rated Cruciferae, such as mustard, charlock, radish, and rape, resulted in the 
formation of pods but no viable seed. The author points out the ease with 
which the closely related species are crossed by insects and other mediums, and 
points out the necessity of more intelligent care in seed production. 

Argentine fruit industry, C. D. Girola (Bol. Min . Agr, [ Argentina ], 26 
(1921), No. 1, pp. 29-59, figs. 6). —A brief review of the fruit industry of Argen¬ 
tina, including statistical data relative to imports of fresh and dried fruit. 
Cultural and varietal notes are given on the fruits grown in Argentina. 

Notes on Indo and South China species of Pyrus, Juglams, and Castanea, 
■A. Chevalier (Compt. Rend. Acad. Sci. [Paris}, 110 (1920), No. 22, pp. 1885, 
1836). —Brief observations are given on certain wild and cultivated species of 
Pyrus, Juglans, Castanea, and Castanopsis. P. pashia and P. granulosa, found 
wild in the mountains of Indo-China, are suggested as possible root stocks. 
J. duclouxiana, cultivated in Yunnan, yields a thin shelled nut 
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Pollination of tree fruits, F. Dujabdin (Rev. Sort. [ Paris ], 98 (1921), 
No. 17, pp. 800-802). —A brief discussion of sterility and intersterility in the 
apple and pinna. Coe Golden Drop, Coe Violet, Crimson Drop, and Jefferson 
plums were found to be unsatisfactory pollenizers for any other variety, 
whereas the Damsons and other varieties belonging to Prunus insiiitia proved 
of value for this purpose. The author obtained contradictory results in crossing 
Cox Orange with Sturner Pippin, and advises the necessity of thorough study 
before arriving at final conclusions. 

Frost resistance in fruit varieties, 0. Bissmann (Deut. Obstbau Ztg67 
(1921), Vo. 21, pp. 98, 99). —Several varieties of apples, pears, plums, and 
cherries are classified according to blooming period and degree of resistance to 
frost. . 

The Dorette method of pruning, IS. Bunsch ( D&ut. Obstbau Ztg., 67 (1921), 
Vo. 15, pp. 68-71, figs . 5).—A discussion of the technic and merits of the Lorette 
method of summer pruning of apples and pears. The operation, consisting of 
the repeated cutting back of woody shoots with the resulting formation of flower 
buds at their base, is deemed of value by the author and is said to promote a 
greater and more regular production of fruit. 

Ripening of pears and apples as modified hj extreme temperatures, 
E, L. Ovesholser and R. H. Taylor (Bet. Gaz ., 69 (1920), No. 4, pp. 278-296). — 
A detailed report on storage experiments with pears and apples, the substance of 
which has been already noted (E. S. R., 42, p. 832). 

Orcharding (Mass. Dept. Agr., Agr. Ser. No. 2 (1920), pp. 188, pis. 34, figs. 
*>&).—This is a revision of the fifth edition of the bulletin entitled Apple Grow¬ 
ing, published in 1916. 

Variation in seedling apples, F. C. Bradford (Natl. Nurseryman, 29 (1921), 
No. 6, p. 152 —A brief account of variations observed in the trunk girth of 
seedling apple trees of known parentage at the Missouri Experiment Station. 
Seedlings in which Geniton parentage was present were found to have an 
average circumference of 9.2 in., those without Geniton parentage, 12.7 in. All 
trees were growing on their own roots. Data for 7 of the 16 crosses represented 
in the orchard are presented in tabular form. 

Northwestern apple packing houses, R. R. Pailthorp and H. W. Samson 
(17. S, Dept. Agr., Farmers' Bui. 1204 (1921), pp. 89, figs. 26 ).—A contribution 
from the Bureau of Markets, U. S. Department of Agriculture, relating to the 
details of construction, arrangement, equipment, and operation of boxed apple 
packing houses, based on a study of commercial methods and practices. The 
text is abundantly illustrated. 

The Herald—new type of prune, L. R. Detjen (Joun Heredity , 11 (1920), 
No. 6, pp. 258-258, figs. 5). —An illustrated paper, the subject material of which 
has been noted from another source (E. S. R., 45, p. 139), 

Fertilizer studies with the grape, H. Sicard (Prog. Agr. et Title. (Ed. 
VEst-Cmtre), 42 (1921), Nos. 22, pp. 522-524; 28, pp. 550-558).— In a comparison 
at Grammont, Mas Rouge, Mas de la Rode, and Rochet, France, of manure v. 
chemical fertilizers for grapes, the latter gave the larger yields at Grammont, 
Rochet, and Mas Rouge, while at Mas de la Rode an increased yield was obtained 
from the use of manure. Both manure and chemicals gave appreciable gains 
over the check plats. 

The results of experiments conducted at Grammont and Mas Rouge to deter¬ 
mine the essential fertilizing elements for the grape and the most desirable 
combinations thereof, presented in tabular form, indicated that dried blood 
was the most valuable source of nitrogen. At Grammont the combination of 
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nitrate and sulphate of potash proved superior to muriate of potash alone, at 
Mas Rouge there was no difference. At Mas Rouge acid phosphate proved the 
best source of phosphoric acid, while at Grammont there was no marked differ¬ 
ence between the three forms used. 

Training the grape, E. Kuhlmann {Rev. Vitic54 {1921), No, 1S98, pp. 
271-274)- —The horizontal system of grape training is discussed, with special 
reference to the advantage over the usual French systems in increasing the 
yield, especially of the strong-growing hybrids. 

Commercial grape growing, J. ft Cooper {Arkansas Sta . Bui. 11 4 (1921), 
pp. $-89, figs. 2$). —Practical information is given on the culture of the grape 
in Arkansas, including propagation, laying out the vineyard, pruning and 
training, control of insect and fungus pests, and handling the crop. 

A new hybrid—the Katharine blueberry, F. V. Coville (Jour. Heredity, 

11 (1920), No. 8 , frontispiece, fig. 1) .—The fruits of this new hybrid blueberry 
average over 0.5 in. in diameter. A record of its origin is given. 

The cultivation of the coconut in Porto Rico, P. GonzAlez Rios (Porto 
Rico Dept. Agr. and Labor Sta. Circ. 85 (1921), Spanish ed., pp. 20, figs. 5 ).— 
Practical directions are given for the cultivation of the coconut palm with 
reference to site, selection of seed nuts, preparation of seed bed, planting, care 
of plantation, fertilizers, outline for a fertility test, disease and insect pests, 
and the preparation of fiber from the husk. 

Coconut [fertilization] experiments ( Trop. Agr. [ Ceylon ], 56 (1921), No. 5, 
pp. 274-277, fig. 1). —A summary of results with coconut fertilizers in experi¬ 
ments at Chi law extending over the period 1915-1920. The trees receiving an 
annual application of 8 lbs. of steamed bone meal gave the highest average 
yield, but the gain over the nonfertilized, clean-weeded plat was very slight. 
The data are presented in tabular and graphical form. 

Coachella Valley grapefruit, A. D. Shamel ( Citrus Indus., 2 (1921), Vo : . 8, 
pp. 16, 17, fig. 1). —A paper dealing with grapefruit culture in the Coachella 
Valley, Calif., and emphasizing the value of selected stocks. 

The Satsuma orange in southern Alabama, A. D. Shamel (Calif. Citrogr., 
6 (1921), No 9, pp. $08, $28-381, figs. 6). —A popular review of the development 
and present status of the Satsuma orange growing industry in southern Ala¬ 
bama, with particular reference to the utilization of scientific knowledge in 
propagation, control of disease and insect pests, and general orchard practices. 

Economic plants of the Belgian Kongo, E. Leplae (Bui. Agr. Congo Beige, 

12 (1921), No^ 1, pp. 87-90,^ 110, 111, 183-189, figs. 4 )-—Brief notes are given on 
the behavior of citrus species, including the orange, grape fruit, and lemon, all 
of which are said to succeed admirably at Katanga. Notes are also included 
on the culture of the banana, papaya, and coffee. 

The tree dahlia of Guatemala, W. Popenoe (Jour. Heredity, 11 (1920), No. 6, 
pp. 264^-288, figs. 3).— A brief, illustrated account of a Guatemalan dahlia 
species, DahUa maxonu 

Growing Easter lilies in 'the hardy garden, D. Griffiths (Card. Mag. 
(New York ], 83 (1921), No. 2, pp. 107, 108, fig. 1). —A popular article pointing 
out the fact that the Easter lily may be grown in the garden as a hardy 
herbaceous perennial, and giving suggestions relative to propagation by bulblets 
and seed. 

Native hawthorns for our gardens, J. Dunbar (Gard. Mag. [New York], 
3$ (1921), No. 2, pp. 102-107, figs. 5). —This paper on the North American haw¬ 
thorns points out their remarkable decorative value and discusses the 21 
natural'groups in relation to distribution and valuable species, giving in.some 
instances the .distinguishing characteristics of the groups and species. 
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The American rose annual, 102© and 1021, edited by J. H. McFarland 
(Amer. Rose Ann1920 , pp. 18S, pis. 20 , figs. 7/ pp. 192 , pis, 17, 75).— 

The 1920 annual, similar to those of preceding years (E. S. R., 41, p. 242), 
contains papers on breeding, variety testing, and other phases of rose produc¬ 
tion in this country and abroad. The list of roses introduced in America is 
revised to March 17, 1920. 

A paper on Rose-breeding Notes for 1919, by W. Van Fleet (pp. 23-30), 
records the author’s rose-breeding activities for the year 1919 at Glendale, Md. 
Many new and little used species were successfully used as parents, notably 
13 species from north and central China. Of these Rosa gentiliana and R. 
helmae are deemed of greatest promise. R. moyesii, on account of the hand¬ 
some deep red color of its bloom, is considered very valuable and has been 
used extensively. R. icichuraiana is said to have given very satisfactory results 
when crossed with florist varieties. Many other species are discussed in rela¬ 
tion to their own merit and that of their seedlings. 

Night Growth of Roses, by A. W. Greeley (pp. 40-42), is a brief account of 
studies made on the growth of hybrid tea rose varieties, including Lady Pirrie, 
Radiance, and Killarney Queen. Measurements of cane growth showed a night 
growth of approximately 63 per cent for Lady Pirrie, 80 per cent for Radiance, 
and 54 per cent for Killarney Queen. 

The National Rose Test Garden to Date, by F. L. Mulford (pp, 137-145), is 
a tabulated report of the behavior of rose varieties in the Arlington, Va., test 
garden. 

The Story of the Baby Ramblers, by F. L. Mulford (pp. 57-59), and A 
Serious Menace to Greenhouse Roses, by C. A. Weigel (pp. 66-69), are also 
among the papers included. 

The 1921 annual contains contributions from all over the world upon progress 
and activities in the culture and breeding of the rose in 1920. The official 
list of American roses is corrected to March 10, 1921. 

Rose Breeding in 1920 at Bell Experiment Plat, by W. Van Fleet (pp. 25-31), 
records the author's activities in rose breeding at Glendale, Md., during 1920f 
“ Particular attention was given in 1920 to the utilization of the lesser-known 
northern species of both hemispheres, such as Rosa inodora , R, pulvurulenta , 
R. murielae, R. fiibernica -, R. micrantha, R. involuia, and R. jundziUii of. the 
Old World, our native R. m-acounii and R. nutkana , and the most northern 
forms of R . mtida, R. pratincola, and R. lucida or R. Virginia,na The in¬ 
trinsic and breeding values of R. i imllmottiae, R. hugonis, R. xanthina, R. his - 
pida, R. lella , and R. moyesii are discussed. 

Rose Stocks and Root Systems, by H. H. Hume (pp. 47-54), is a discussion 
of the merits of several different rose species as source of rootstocks. The 
author points out his succesful experience with the Double or Evergreen 
Cherokee. 

Our Native Roses (pp. 34-43) and Select Roses for a Washington Garden 
(pp. 89-93), both by C. E. F. Gersdorff, are also among the papers included. 

Tree planting in Texas towns and cities, L. Wyman (Tex, State Forester 
But 11-11920], pp. E$8]» figSv. 18). —This descriptive circular relative to the 
shade trees of Texas towns and cities, gives notes on their value, regional 
adaptation, and peculiarities. Lists are included of the trees best adapted to 
the east, central, south, southwest, and panhandle sections of the State. Direc¬ 
tions are given for the planting and care of young trees, with notes on insect 
and fungus pests. 

Pruning, F. L. Mumroim (Amer. Forestry, 27 (1921), No. 880, pp. 890-898, 
figs . 5 ).—-A brief, popular article on the pruning of ornamental trees and plants. 
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Forestry in relation to land economics, W. D. Stebrett (Jour. Forestry, 
19 (1921), No. 3, pp. 224-286). —A discussion of the importance and necessity 
of establishing a systematic program of land classification in the United States 
to determine especially land to be recommended as economically best suited 
for the growing of forests, public and private. The forest policies of England 
and this country are discussed, and a resume of the findings of a committee on 
land classification, appointed at a conference of U. S. Department of Agri¬ 
culture workers, is included. The author believes that forestry often has a 
general advantage over agriculture as a form of land utilization, and strongly 
urges that all public forestry agencies should enter the field of land classifica¬ 
tion and that the national forest program should concentrate largely on land 
classification with reference to what lands should be used for forests. A plan 
of work is suggested for local or county land classification. 

Comments on the paper by L. 0. Gray, of the Office of Farm Management 
and Farm Economics, are appended. 

A forest policy for Florida, J. G. Peters (Fla,. Grower ,, 24 (1921), Mo. jf, 
p. 6, fig. 1). —An address delivered before the Forestry Congress, at Tallahasse, 
Fla., in April, 1921, in which the author points out the depletion of Florida 
forests and emphasizes the need of a systematic forestry policy, the principal 
feature of which should be fire prevention. 

Forestry in the United Kingdom ( London: Govt., 1920, pp. 48). —A state¬ 
ment prepared by the Forestry Commission for the British Empire Forestry 
Conference held in London in 1920. The subject is treated under the follow¬ 
ing headings: General description of the country; main types of forest growth 
and their distribution; area covered by existing forests; notes on the most 
important timbers; ownership of forests; relationship of the State to the 
forests; the forest authority; forestry activities of municipal and corporate 
bodies and private individuals; professional and other societies interested in 
forestry; education, research, and experimental work; annual increment and 
utilization of home-grown timber; forest industries; exports and imports of 
timber; and summary and outlook. 

Statement prepared for the British Empire Forestry Conference, Lon¬ 
don, 1920, C. E. Lane-Poole (Perth, West. Australia: Min. Forests, 1920, pp. 
So, pis. 20 ).—A statement of the forest resources and activities of Western 
Australia prepared in a similar manner to the above, but amplified by the 
addition of maps, chiefly illustrating the distribution of the important species. 

Annual reports of the Crown Land Department of the Province of New 
Brunswick for the years ended October 31 , 1919, and October 31, 1920 
(New Brunswick Crown Land Dept. Ann. Rpt, 59 (1919), pp. 210, pis. 29; 60 
(1920), pp. 101, pis. 3). —The report for the year 1919 contains, in addition to 
the customary administrative and fiscal statements, subreports relating to 
mining, water power, forest fires, forest survey, the spruce budworm, experi¬ 
mental cuttings, game protection, and the annual growth of various trees. In 
the fourth annual statement of the progress of the Forest Survey of the 
Crown Lands, by G H. Prince (pp. 116-124), it is stated that approximately 
580,000 acres were examined during the year, bringing the total to 29 per cent 

The report for 1920 is much the same as the above. In the fifth annual 
progress statement of the Forest Survey of the Crown Lands, by Prince (pp. 
78-81), it is stated that 926,442 acres were surveyed during the year, com¬ 
pleting 42 per cent of the total Crown-land area. 
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The burning of dead and down trees as a practical protection measure, 
R. B. Weaver (Jour. Forestry, 19 (1921), No, 5, pp. 506-511). —A brief account 
is given of an experiment carried out in late October and early November, 
1920, in the Modoc National Forest, California, to determine the cost and 
efficiency of the burning method of destroying dead standing and fallen trees. 
The' burning was done in a pure stand of western yellow pine, averaging about 
15,000 ft per acre. 

“ An area of 2,000 acres was covered in 11 days’ work. During this period 
4,800 standing and down trees were set on fire. Of this number 1,695 were 
standing and 2,905 were down trees. Not less than 80 per cent of the standing 
trees burned to such an extent that they fell a few hours after being fired. 
A very considerable per cent burned up entirely after falling. A greater part 
of the down trees w’ere consumed, so that a much cleaner area existed, with 
no damage having been done to the living trees or reproduction.” The work, 
performed at an average cost of 14 cts. per acre, was, according to the author, 
much less expensive than any other method and equally as satisfactory in 
results. 

Yellow birch and its relation to the Adirondack Forest, E. F. McCarthy 
and H. C. Belyea (N. Y. State Col. Forestry , Syracuse XJnivTech. Pub . 12 
(1920), pp. 50, pis . 2, figs , 6 ).—The types and conditions of yellow birch (Betula 
lutea) found in the Adirondacks are discussed, and comparative data are pre¬ 
sented to show the silvicultural relation of birch to other native species. 
Yellow birch is said to have an advantage over the beech, sugar maple, and 
red maple in the seizure of devastated areas, in that its seeds are more motile 
and more numerous, and its seedlings root easier and grow more rapidly. 
Among the topics taken up are the influence of logging and of burning on the 
forest, planting on cut-over lands, growth of hardwood saplings, and growth 
and yield of yellow birch in pole and virgin stand. 

A research on the eucalypis, especially in regard to their essential oils, 
R. T. Baker and H. G. Smith (N. S. Wales , Technol. MusTech. Ed. Ser 
No. 24 (1920), pp. XYfi~4 i 71, pis. 75, figs. 221).— A second, enlarged, and verified 
edition, the original of which has been previously noted (E. S. R., 14, p. 1076). 
The geographical area covered embraces New South Wales, Victoria, Tasmania, 
South Australia, and Western Australia, a considerable extension beyond that 
of the first edition. 

Palm trees of the lower and middle Kongo, R. F. H.Wanberyst (Ren. G&n. 
Agronn. ser., It (1921), No. 2\ pp. 38-46). —A descriptive article on the palms 
of the Kongo, in which the author, dividing the trees in five groups, describes 
the more important species and gives notes on their distribution and economic 
value. 

Contribution upon the life history of Populus tremula, D. Burger 
(Beiirage zur Lelensgeschichte der Populus tremula L. Thesis, Eidg . Tech, 
SochschZurich, 1920, pp. 79, pi. 1 , figs. 59),.—A technical study of the Euro¬ 
pean aspen (P. tremula) , in which the morphology and physiology of the buds, 
bud scales, petioles, and leaves are discussed in detail. Attention is drawn 
to the variation in shape of leaves from different parts of a tree and to the 
cause of trembling of the leaves. 

Regional development of pulpwood resources of the Tonga ss' National 
Forest, Alaska, C. G, .Smith (U. S. Dept. Agr. Bui. 950 (1921), pp, 40, pis. 4, 
figs, 9),-—This contribution from the Forest Service presents information on 
the timber .and other resources of the Tongass National Forest in Alaska. The 
srfcatement is prepared “to indicate the capital and organization necessary 
for the development of Alaskan puip and paper mills, to show what data on 
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the timber resources of that region have been and are being collected by the 
Forest Service, and to outline the conditions of purchase of timber on the 
National Forests.” 

Western hemlock ( Tsuga heterophylla) is said to constitute 60 per cent 
and Sitka spruce ( Picea sitckensU) about 20 per cent of the merchantable 
timber of this forest. Data are given on climate and geographic features of 
the region, the amount and quality of the timber, labor, water supply' and 
power, procedure in Government timber sales, etc. A sample copy of the agree¬ 
ment to be drawn between the Forest Service and purchasers of timber is 
included. 

Indian timbers, R. S. Troup < Indian Forester , 47 (1981), No. 5 , pp. 198- 
209). —A paper read before the Indian Section of the Royal Society of Arts, 
January, 1921, presenting descriptive notes and observations on some of the 
more important timbers of India, especially those of export value. Teak, sal, 
and deodar are deemed the three most valuable species. Attention is drawn 
to the part Indian timbers played in the war. 

DISEASES OF PLAITS. 

[Plant pests and diseases, Philippine Islands], A. Hernandez (Philippine 
Agr. Rev., 12 (1919), No. 2, pp. 85-98, pis . 5, fig. 1). —Besides including an 
account of animal pests, this report deals with the investigation of diseases 
of the coconut palm, in particular the role of insects in the spread of hud rot 
(Bacillus coli) ; a disease, Vstilago virens , causing swelling and orange color 
in rice grains; a hitherto unknown rice disease, PhyMosticta miuai , reported 
at the Lamao Experiment Station, and what appears to be the Fiji disease 
( Plasma diophor a sp.) of sugar cane. 

Some observations on Brysiphe polygon!, G. O. Searde (Brit. My col. Soc. 
Trans,., 6 (1919), pt. 3, pp. 274-293). —In field trials carried out during 1913-14 
at the Southeastern Agricultural College, Wye, and in part previously noted 
(E. S. R., 34, p. 52), the author found no variety immune to E. polygoni out of 
27 varieties of swedes, turnips, and rape. “In inoculation experiments with 
cultivated varieties of Brassica campestris and B. oleracea, the form of E. 
polygoni infecting these varieties was found to be a biologic form, with this 
additional distinction that inoculations from B. campestris to B. oleracea in¬ 
variably gave subinfections as the result. Biologic forms on Polygonum 
aviculare , Trifolium pratense, and Pisum sativum were indicated. Subinfec¬ 
tions on varieties of B. oleracea were observed in the field and found to exist 
over the winter and in some cases grow into full infections. Inoculations were 
undertaken in the laboratory and were successful both on uninjured leaves and 
on the internal tissues of stems; these latter were carried as far as the fourth 
generation. Inoculations with conidia from subinfections were carried out and 
the conidia shown to be viable. It is suggested that the most probable method 
of overwintering of the biologic form of E. polygons on the cultivated Brassicae 
is by means of subinfections on varieties of B. oleracea, aided by persistent 
mycelium on varieties of B. campestris .” 

Bacterial blight of beans, C. W. Rapp (Oklahoma St a. But 1S1 (1920), pp. 
39, figs- 17). —The results are given of a technical study of the bacterial blight 
of beans due to Bacterium phaseoli, in which the author describes the field char¬ 
acteristics of the disease under Oklahoma conditions, presents evidence regard¬ 
ing the means by which the organism passes the winter and the modes of 
infection and dissemination, and gives practical means for the control of the 
disease. 
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Considerable variation was observed in the susceptibility of different varieties 
of beans. 

In the experiments for the control of bacterial blight various methods were 
tested. Bacteria were found to survive the winter in, or on, the seed, in the 
soil, and on bean straw. Spraying proved of no value as a control measure, 
and seed treatment by chemicals, hot water, and dry heat was found impracti¬ 
cable on account of the effect the treatment had on the germination of the seed. 
Pod selection was found to have some advantage, and the planting of blight- 
resistant strains of beans is recommended. The most practical method of 
control appears to be the use of old seed, no disease appearing in any of the 
plants where two or three-year-old seed was planted. In germination tests of 
a considerable number of varieties of beans it was found that the percentage 
of germination did not dimmish materially until seed was more than three years 
old. 

Bacterial wilt of castor bean (Riciiras communis), E. F. Smith and 
G. H. Godfkey {Jour. Agr. Research [U. S.], 21 (1921), No. 4, pp. 255-262 , pls^ 
13, fig. 1). —In a contribution from the Bureau of Plant Industry, U. S. Depart¬ 
ment of Agriculture, the authors describe a bacterial wilt of castor beans 
found to be due to Bacterium solanacearum. The disease was first called to 
their attention in May, 1918, and a survey made at a later date showed the oc¬ 
currence of the disease at or near a number of towns in Florida, as well as in 
Georgia and Alabama. 

The disease is characterized by a rapid wilting, and if the plants are small 
they may be destroyed. If the infection takes place late in the season it may 
not result in the permanent wilting or death of the plants, but usually in such 
cases marked dwarfing of the plants occurs. 

The organism causing the wilt was isolated from castor beans, and successful 
Inoculations were made on tomato plants, jimson weeds, and the common 
nasturtium. Subsequently young cotton plants w r ere infected, as were vanilla, 
grown in hothouses, and young sunflowers. In 1920, the dwarfing of castor 
bean plants was obtained with B. solanacearum isolated from waited North 
Carolina tobacco. Fuchsias w^ere also shown to be susceptible. 

Stewart’s disease of corn, F. V. Rand and L. C. Cash (Jour. Agr. Research 
[JJ.. SJ, 21 {1921), No. 4, pp. 263, 264). —As a result of an investigation carried 
on by the Bureau of Plant Industry, U. S. Department of Agriculture, the 
authors report a disease of corn which is due to Aplanodacter steivarti as occur¬ 
ring in Georgia, South Carolina, Tennessee, Virginia, Kentucky, Missouri, Iowa, 
Illinois, Indiana, Ohio, Pennsylvania, District of Columbia, Maryland, Delaware, 
New Jersey, southern New York, and Connecticut. 

It Is said that under field conditions the number of diseased plants is usually 
under 20 per cent, but among early varieties of sw r eet corn sometimes 100 per 
cent infection has been found. Tests were made of seed of 53 varieties of 
sweet corn purchased in the open market and planted in three seasons. As a 
result of these plantings it w T as found that the later varieties consistently 
gave a low percentage of the disease, while the earliest varieties under the same 
conditions showed a serious loss from wilt. In general, wilt prevalence among 
mid-season varieties was between these tw T o extremes. 

An investigation was carried on to determine whether infection could come 
from the soil or proximity to diseased stalks, but thus far no evidence has 
been secured to indicate these as sources from which the organism can be trans¬ 
ferred. Infection of the young corn plant from the seed was found to be 
largely dependent upon the growth condition of the seedling during the first 
week or two after planting, as influenced by soil moisture, soil texture and 
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fertility, and temperature. It appears that anything which retards the germi¬ 
nation and early development of the seedling lessens the chances of infection 
from the seed. 

Control methods have been undertaken but they are still in the experimental 
stage. However, preliminary results are said to indicate that northern-grown 
seed is less liable to carry infection than that grown farther south, and that 
infected seed may be rendered safe for planting by a dry-heat pasteurization 
at 60 to 70° C. for one hour. 

Arkansas cotton diseases, J. A. Elliott (Arkansas Sta. Bui. 178 (1921), 
pp. 8-26, figs. 26). —Popular descriptions are given of a number of the more 
common diseases of cotton, the descriptions being designed to enable the reader 
to distinguish between the various diseases and tell their causes. So far as 
known, methods of control are suggested. 

In connection with the discussion of the angular leaf spot clue to Bacterium 
walracearum, the author reports experiments in delinting the cotton seed with 
sulphuric acid before planting and in the use of old seed. Where the seed 
was delinted no angular leaf spot, anthracnose, or Diplodia boll rot appeared 
upon the plant, except where plants had been artificially infected or the dis¬ 
ease had gained entrance from untreated fields. In the case of the testing of 
old seed no disease appeared on any of the plats except where one- or two- 
year-old untreated seed was used. 

Yellow-leaf disease in Phorniium fceaax (New Zeal. Jour.. Agr19 (1919), 
No. 2, pp. 89-93). —Extracts, with discussion, from reports made by L. Cockayne, 
detail the nature and progress of flax yellow-leaf disease, which has in recent 
years caused grave concern in regard to the flax-milling industry in New 
Zealand. 

The author now considers yellow leaf an infectious disease, probably due to 
attack by fungi or bacteria. The view that yellow leaf is favored by stagnant 
water is upheld. The periodical examination of marked plants has shown, 
among other facts, that a great improvement occurs in autumn and winter, 
£ollow r ed by progressive deterioration in spring and summer; that plants or 
portions thereof may remain healthy in close proximity to diseased plants; 
that a portion of a diseased plant which by extension of the rootstock reaches 
level ground generally becomes healthy and makes good flax; that diseased 
plants frequently recover completely ; that great fluctuations may occur during 
the year; that very few plants die outright; and that some plants appear to 
be immune to the disease. 

[Potato canker], E. Schaffnit and G. Yoss ( Ztschr . Pfianzenterank27 
(1917), No. 7-8 1 pp. 839-81/6). —Potato canker studies during 1916 dealt with 
soil disinfection, varietal resistance, and viability of the spores of the potato 
canker organism ( Ghrysophlyctis encloMotica) . Disinfection and varietal re¬ 
sistance data are given in tabular form. Soil was found to retain infection 
in virulent form after eight years. 

Origin of potato rust, J. C. Arthur (Science, n. ser. } 58 (1921), No. 1367, 
pp. 228, 229) i.—In a previous publication (E. S. R., 43, p. 346), the author called 
attention to a potato rust in Central and South America. Since that time the 
fungus has been reported in one field in Florida, but as a precaution all vestige 
of it was destroyed. The author reports that during 1918 this potato rust 
(Pucclnia pittieriana) was very abundant and harmful on the experiment sta¬ 
tion grounds at Ambato, Ecuador, not only on potatoes but more so on toma¬ 
toes, showing a decided preference for the North American varieties of to¬ 
matoes. Mention is made of two rusts, one from Colombia on Sarache edulis, 
67287°—21-5 , ■ ' ' " . 
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a close relative of Solanum, and the other on Solanum triquetrum. These differ 
in some particulars, so that it is not possible to state whether they are distinct 
species or not The occurrence of these three forms in Central and South 
America is considered evidence that the potato rust has originated somewhere 
between Ecuador and Costa Rica on hosts native to those localities. 

Progress in 1918 in controlling potato diseases, G. R. Rxsry (Minn. 
Sort., Jft (1919), No. 12, pp. 462-465, figs. 2). —Treatment of potato plats during 
191$ showed the best results from the use of corrosive sublimate as a seed 
disinfectant The results as tabulated show the value of planting perfectly 
clean seed if obtainable, and otherwise of disinfection. Copper sulphate solu¬ 
tion, 3 lbs. to 50 gal. of water, has proved valuable in trials extending over 
four years. 

Rotation studies show that disease organisms increase in the soil when a 
crop is groxvn continuously. Results secured in 191$ show, further, the value 
of removing weak and run out plants from the stock which is to be saved for 
seed. These weak plants produce very poor progeny. More careful handling 
of potatoes after harvest is also necessary. Rot organisms gain entrance espe¬ 
cially through wounds in the tubers, which are brought about particularly by 
careless handling during and after harvest. Storage bins should be cleaned 
and disinfected. 

Potato diseases (Meded. Phytopath. Dienst Wageningen , No. 6 (1919), pp. 19, 
pis. 6, jflgs. 4). —Brief accounts are given of potato diseases (and appropriate 
protective measures), including leaf roll (phloem necrosis or leptonecrosis), 
Rhizoctonia disease (Hypochnus solam) , leaf curl (Yertieillium albo-atrum ), 
mosaic, blackleg (Bacillus atrosepiicus) , late blight (Phytophthora infestans) 
and soil sickness. 

Sugar cane matizado or yellow spot, R. del Valle Zeno (La Enfermedad 
del Matizado o Manchas AmariUas de la Cana de Azucar. New York: [Author], 
1919, pp. 16, pis. 2). —It is claimed that matizado or yellow stripe of sugar cane 
is associated with a deterioration of the root system, leading to a dimuni¬ 
tion of the supply of nutritive materials to the plant. Reference is made 
to investigations regarding the nature, effects, and possible control of the 
disease. 

Diseases of sweet potatoes, M. T. Cook and R. F. Poole (New Jersey Bias. 
Giro. 12S (1921), pp. 8-24, figs. 17). —Popular descriptions are given of yellow 
stem or stem wilt, black rot, soil rot, scurf, and soft rot, all of which are the 
more important sweet potato field diseases occurring in New Jersey. A 
number of other diseases are briefly described, and suggestions are given for 
their control so far as definite means are known. 

Glucose as a source of carbon for certain sweet potato storage-rot,fungi, 
J. L. Weimer and L. L. Harter (Jour. Agr. Research [ U. $.], 21 (1921), No. 4, 
pp. 189-210). —In a contribution from the Bureau of Plant Industry, U. S. De¬ 
partment of Agriculture, the authors give an account of experiments designed 
to determine to what extent glucose occurring in sweet potatoes can be 
utilized as a source of carbon by Fusarium acuminatum, Diplodia tubericola, 
Rhizoptis tritiei, Mucor racemesus, Sclerotium bataticola, PenicUMum sp. 3 
Boirytis cinerea, and Sphaeronema fimbriatum. 

The different fungi were grown on a modification of Czapek’s solution, to 
which different amounts of glucose were added as a source of carbon. All 
the fungi, with the exception of S. fimbriatum, utilized glucose in considerable 
quantities. ' The different fungi varied greatly in the amount of glucose they 
consumed at the same concentration. In general, the greatest consumption was 
in the weaker solution (10 per cent) and decreased progressively with the 
increase of concentration. With twm exceptions, all the organisms grew in 
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solutions containing from 42 to 50 per cent of glucose. Penicillium sp. alone 
grew in a 58 per cent solution. 

The different organisms varied greatly in the amount of glucose required to 
produce 1 gm. of dry weight, and likewise, the amount required to produce 
1 gm. of dry weight of the same fungus differed with the concentration of 
the solution. Some of the organisms, particularly F. acuminatum, Sclerotium 
bataticoia, and SpJiaeronema fimbriatum , had little or no influence on the 
hydrogen-ion concentration. On the other hand, the other species increased 
perceptibly the acidity of the solution. 

All of the fungi grew in solutions with a maximum osmotic pressure vary¬ 
ing from 81.33 to 101.46 atmospheres. F. acuminatum and M. raeemosus 
increased the concentration, while the other species in general decreased it. 
In general, the decrease in the osmotic concentration was found to be not in 
proportion to the sugar consumed. It is considered possible that compounds 
such as organic acids, alcohol, etc. were formed from the sugar which would 
themselves influence the osmotic concentration. 

Respiration of sweet potato storage-rot fungi when grown on a nutrient 
solution, L. L. Harter and J. L. Weimer (Jour, Agr. Research {U, $,], 21 
(1921), No. 4, pp. 211-226, fig. 1 ).—In continuation of the above investigation 
the authors report studies on the availability of glucose as a source of carbon 
for fungi and upon the amount of carbohydrate used in respiration as measured 
by the amount of carbon dioxid given off. 

All of the fungi, with the exception of Sphaeronema fimbriatum, were found 
able to utilize glucose as a source of carbon. Penicillium sp., Botrytis 
cinerea, and Scelerotium bataticoia produced a maximum of a little more 
than 2 gm. of carbon dioxid a day. The other fungi formed a relatively 
small amount. 

Three species, Penicillium sp., B. cinerea , and S. bataticoia, grew slowly 
but produced a relatively large amount of dry material and consumed all, or 
nearly all, of the glucose. 

The authors found that the quantity of carbon dioxid evolved was not 
necessarily correlated with the amount of glucose reduced, nor did the quan¬ 
tity appear to be the equivalent of the theoretical amount that might have 
been produced from the sugar consumed. -The authors claim to have demon¬ 
strated for the first time that alcohol is produced by Fusarium acuminatum , 
RMzop'iis tritici, and Diplodia tubericola under the conditions of the ex¬ 
periment. 

The present status of the tobacco blue-mold (Peronospora) disease In 
the Georgia-FIorida district, E. F. Smith and R. E. B. McKenny (U. 8. Dept, 
Agr., Dept . Giro, 181 (1021), pp. 4 )*—In order to correct some inaccurate state¬ 
ments regarding the occurrence of this disease of tobacco, the authors state 
that, so far as known, the disease seems to be confined to the region in 
which it was first reported (E. S. R., p. 247), and that it has not appeared 
in Connecticut, North Carolina, nor, so far as the authors are informed, in other 
districts of Florida or in southern Alabama. 

Warning to tobacco growers, E. H. Jenkins (Conn: State Sta. Bui, Inimed. 
Inform. 15 (1921), pp. 2). —Attention is called to “ wild fire,” a bacterial disease 
of tobacco, and suggestions are given for the treatment of seed beds and young 
plants for the prevention of the disease. 

Plant sanitation in fruit plantations, F. T, Brooks (Brit. My col. Sac. 
Trans., 6 (1919), pt. 8, pp. 258-262). —The author deals illustratively with 
various facts, principles, means, and methods relative to the production of ideal 
fruit on a commercial scale* 
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The ammonium polysulphid. wash, J. V. Gybe, E. S. Salmon, and L. K. 
Wobmald (Jour. Bd. Agr. [London], 26 (1919), No. 8, pp. 821 , 822 ).—-Ammonium 
polysulphid wash, found to be efficacious against the Erysiphaceae, is deemed 
particularly useful for spraying such parts of plants as fruits, since it leaves no 
visible deposit on drying. 

As a result of investigations carried out at the Southeastern Agricultural Col¬ 
lege at Wye, it lias been found that the fungicidal strength of the ammonium 
polysulphid wash can be accurately determined by ascertaining the percentage 
of the polysulphid sulphur that it contains. Investigation during the winter 
of 1918-19 developed a method for making a stable concentrated solution con¬ 
taining as much as 21.9 per cent of polysulphid sulphur. Such a solution, when 
made up with water 1:99, proved to be fungicidal for the powdery conidial 
stage of mildews. It is pointed out, therefore, that three formulas are now 
available by which the concentrated ammonium polysulphid solution can be 
made, viz, one which can be diluted 1:20; the 1918 solution (E. S. R., 41, p. 
751), to be diluted 1:100; and the 1919 preparation to be diluted 1: 200. The 
preparation of the last mentioned solution is described. 

The cause and prevention of the fire blight, C. W. Michel (So. Dak. State 
Sort. Sac. Ann. Rpt., 14 (1917), pp. 181-185). —Brief discussion is given of the 
character, early known history, life history, and control of fire blight, which is 
considered perhaps the most destructive disease of fruit trees, attacking pears, 
apples, and other pomaceous fruits. Resistant varieties and protective measures 
are indicated. 

Peach leaf curl [in Great Britain] (Jour. Bd. Agr. [London], 26 (1919), 
No. 8, pp. 828-825). —Peach leaf curl (Exoasous deformans), known in this 
region for more than a century and very destructive in certain seasons to 
peaches and nectarines, also more rarely to almonds, is much less prevalent on 
trees grown under glass than in the open. A description of symptoms is given 
with directions for control, which is said to be effectual, when either Bordeaux 
or Burgundy mixture is applied before the buds begin to swell in the spring. 

A supposed nematode disease of bananas, W. Nowell (West Indian Bui., 
17 (1919), No. 8, pp. 177—179). —In May, 1918, a serious disease in Grenada of 
the bluggoe banana, used extensively as temporary shade for cacao, was recog¬ 
nized. An account is given of the characters, nature, and incidence of the dis¬ 
ease, which is ascribed to- a nematode, of which a description by Cobb is noted 
below. 

A new nema said to cause a serious affection of the bluggoe banana in 
Grenada, British West Indies, N. A. Cobb (West Indian Bui, 17 (1919), No. 3 , 
pp. 179-182, figs. 2) .-—The nematode attacking bananas as noted above is de¬ 
scribed under the name of Tylenchus musicola n. sp., with discussion of closely 
related forms. 

Some relations of temperature to growth and infection in the citrus scab 
fungus Cladosporiran citri, H. S. Fawcett (Jour. Agr. Research [U. S.], 21 
(1921), No, 4, pp. 248-258).— In a contribution from the Citrus Experiment Sta¬ 
tion, Riverside, Calif., the author reports experiments to determine the in¬ 
fluence of temperature on scab infection on young sour-orange leaves and on 
the growth and spore formation of the causal organism. 

The conditions found necessary for scab infection were (1) viable spores of 
the fungus, (2) young citrus leaves of a susceptible species, (3) moisture, and 
(4) temperatures between 16° and 23° C. The limited range of temperature at 
which infection of a susceptible host took place under the presumably favorable 
conditions of the experiment is believed to explain the great differences observed 
in the occurrence and severity of scab from year to year and from season to 
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season in citrus orchards. It is also believed to explain the differences re¬ 
ported in results of previous inoculation experiments. 

Coffee root rot, J. Matz ( Porto Rico Dept. Agr. and Labor Sta, Giro. 82 
(1920) r Spanish ed., pp. 5-10, figs, 2 ).—A popular description is given of diseases 
of coffee due to Rosellinia sp. 

Damping-off in £orest nurseries, C. Hartley ( U. S. Dept. Agr. Bui 934 
(1921), pp. 99, pi. 1 , figs. 20)—T he results are given of an investigation on the 
causes of damping-off in forest nurseries and of methods for the control of this 
trouble. Damping-off in nurseries is claimed to be caused mainly by seedling 
parasites which are not specialized as to host, and as a result of the author’s 
investigations Py thrum debarywnuni , Corticium vagum, and Fusarium spp. were 
found to be of probably equal importance. The damping-off of conifers appears 
to be due principally to these species. Investigations were made as to the 
susceptibility of 63 species of coniferous seedlings, and it was found that some 
which were especially susceptible in some nurseries were quite resistant in other 
localities. 

For the control of damping-off the best method thus far tested is the disin¬ 
fection of the seed-bed soil before or immediately after the seed is sown. 
Sulphuric acid has been found very useful for the preparation of seed beds for 
coniferous seedlings. 

The results are given of inoculation experiments with a considerable number 
of fungi found occurring in connection with the growth of seedling trees, show¬ 
ing that thick sowing favors the disease and that soil acidity is, in general, 
unfavorable to damping-off. 

A list of 147 references to cited literature is appended. 

Snow breakage and top rot in fir, T. Lagerberg (Meddel. Statens Skogs- 
forsdlcsanstNo. 16 (1919), pt. 5, pp. 115-162 , figs. 11). —Top rot is practically 
a constant accompaniment of snow breakage in fir forests. It usually develops 
quickly, particularly in cases of rapidly growing trunks. Stems over 10 cm. 
{3.9 in.) in diameter often suffer severely. Resin flow and growth may hinder 
the progress of the rot, and in exceptional cases may stop it entirely. 

Corticium evolvens on fir wood, T. Lagerberg (Skogsv&rdsfdr, TidsJcr ,, IS 
(1920), No. 7-8, pp. 149-167, figs. 4).- —Tabular data and discussion shows the 
relation of G. evolvens to growth in fir. 

[Mistletoes and their hosts], C. von Tureue (Ztschn PfianzenIcrank. , 27 
(1917), No. 5-6 , pp. 247-287). —This is a systematic account, including infection 
studies, of mistletoes on evergreen and deciduous trees. 

A drain-blocking fungus, A. L. Smith (Brit. My col, Soc. Trans., 6 (1919), 
pt. 8, pp. 262, 263). — Domes ulmarius was found to have formed a mass weigh¬ 
ing about 50 lbs., partly closing a London drain pipe, though no elm was growing 
in the neighborhood. The fungus was found in four different places and might 
have lived on coniferous wood found in the vicinity. 

Control.of root knot, II, J. R. Watson (Florida Sta, Bui, 159 (1921), pp. 
29-44, fig. 1). —In continuation of previous publications (E. S, It., 37, p. 453), 
the author gives additional information regarding the control of root knot due 
to nematodes. Comments are given on the susceptibility of different host plants 
and on various methods of control. Root knot was controlled by an application 
of sodium eyanid solution followed immediately by an application of ammonium 
sulphate. This method, although probably too expensive for field use, is recom¬ 
mended for the treatment of seed beds, particularly for such plants as are 
started in the late summer or early fall when nematodes are most active. 
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Annual report of the Governor of Alaska on the Alaska game law, 1920, 
T. Riggs, jr. (17. 8 . Dept. Agr., Dept . Giro. 168 (1921), pp. IS).—Appended to 
this report on the status of game and fur-bearing animals and migratory and 
nonmigratory birds are lists of hunting licenses, special moose-shipping licenses, 
and general game-shipping licenses issued during the year, and game or trophy 
shipped from Alaska for private use. 

Sixth annual list of proposed chang'es in the A. O. TJ* Chock List of 
North American birds, H. C. Oberholseb (Auk, 88 (1921), No. 2, pp. 264- 
269). —This list is in continuation of those previously noted (E. S. R., 42, 
p. 847; 43, p. 50). 

Mutanda ornithologica, IX, X, H. C. Oberholseb (Biol. Soc . Wash. Proc 
88 (1920), pp. 88, 84; 84 (1921), pp. 49, 90). —A continuation of papers pre¬ 
viously noted (E. S. R., 42, p. 249). 

The migration of North American birds, X—XV, compiled by H. C. Ober¬ 
holseb (Bird Lore, 21 (1919), Nos. 3, pp. 170, 171; 6, pp. 354, P?- If 2 2 (1920), 
Nos. 2, pp. 90, 91, pi. 1; 4, PP- 213-216; 6, pp. 843-845; 28 (1921), No. 2, pp. 
78-82). —These papers, in continuation of those previously noted (E. S. R., 40, 
pp. 254, 646; 41, p. 547), record the migration of the blue jay, Steller’s jay, 
and green jay; Canada jay, Oregon jay, Clarke’s nutcracker, and pinon jay; 
Arizona jay, California jay, and their allies; the European starling and bobo¬ 
link ; cowbirds; and yellowheaded blackbird and meadowlarks, respectively. 

A list of the birds of Royal Palm Hammock, Fla., A. H. Howell (Auk, 
88 (1921), No. 2, pp. 250-263). 

Pood habits of Sceloporus graciosus graciosus (Baird and Girard), H. J. 
Pack (Biol. 8oe. Wash. Proc., 84 (1921), pp. 68-66). —Identifications made of the 
stomach contents of above 70 specimens of the common sagebrush swift, col¬ 
lected in the vicinity of Salt Lake City, Utah, are recorded in tabular form, 
The results substantiate the common belief that this lizard is insectivorous and 
beneficial, the red-legged locust having been its chief item of food. 

Observations on the insect fauna of permanent pasture in Cheshire, 
H. M. Morris {Ann. Appl. Biol. , 7 (1920), No .. 2-3, pp. 141-155 , fig. 1). —“An 
area was chosen which was as typical as possible of the permanent pasture 
fields of the district, and in which invasion by insects not belonging to the area 
would be reduced to a minimum. In order to define the characters of the area 
under consideration as clearly as possible, chemical, mechanical, and botanical 
analyses were carried out. 

“ Insects, largely in immature forms, were obtained hj examining samples of 
soil from various parts of the area, and in addition many adults were obtained 
by sweeping the herbage with a net. The latter method produced also some 
invading forms which did not belong to the area. The factors influencing the 
distribution by depth of the insects in the soil were in this case chiefly occur¬ 
rence of food, aeration, and moisture, and the result of these influences was that 
the insects seldom penetrated even as deep as 6 in., the vast majority of speci¬ 
mens being found at a depth not greater than 2 in. 

“The census of insects actually found in the samples of soil gave an insect 
population of 3,586,088 per acre. The family best represented in number of 
individuals was the Bibionidae, species of which made up 32.4 per cent of the 
total number of soil insects. The next in number w’ere the Mycetophilidae, 16.7 
per cent, and the Staphylinidae, 12.2 per cent. With regard to number of 
species occurring in the soil, the Coleoptera, with 29 species, was the best rep- 
. resented, .order.” 
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Entomological drawings and draughtsmen: Their relation to the devel¬ 
opment of economic entomology in the United States, W. R. Walton (Eni. 
Soc. Wash. Proc., 23 (1921), No. 4, pp. 69-99). 

The use of gas-tight fumigation covers, H. J. Qtiayle and H. Knight (Calif. 
Giirogr6 (1921), No. 6, pp. 196, 228, figs . 2; also in Calif. Cult., 56 (1921), 
No. 12, pp. 381, 384, 385). —This article is based upon work with gas-tight tents, 
by the senior anther, ginee 1914. It is pointed out that with the use of gas- 
tight covers the dosage for small trees may be reduced two-thirds, for average 
sized trees one-half, and for large trees one-fourth, making an average for all 
trees of about 50 per cent of the schedules now in use. With this reduction in 
dosage the period of exposure may also be reduced to about 30 minutes to 
effect results as good as, or better, than those now secured with canvas tents. 

“ Wind (unless a strong wind) does not interfere with fumigation with gas- 
tight tents, and the results are not impaired, as is the case even in a slight wind 
with canvas tents. Humidity or moisture does not increase the injury to the 
tree, because the gas-tight tent does not vary in gas-holding capacity. The 
tents also dry more qnickly ... It is possible to determine a constant or 
dosage for each scale that will apply to any particular district. 

“Greater safety from injury to the tree and fruit, because there is less 
variability in dosage, is insured with gas-tight tents. (This does not apply to 
work done in sunlight.) With rubberized gas-tight cloth the patching and re¬ 
pair work on tents is easily and quickly done in the field. With the reduction 
in amount of hydrocyanic acid required, the use of gas-tight covers should 
eventually reduce the cost of fumigation to the grower.” 

A volumetric schedule for gas-tight tents, prepared by the senior author, is 
presented. 

The application of vacuum fumigation to fresh and packed dates, D. B. 
Mackie (Calif. Dept. Agr. Mo. Bui., 9 (1920), No. 8, pp. 321-324, 2). —The 

successful use of a vacuum fumigator for the control of insects infesting dates, 
particularly the Xndian-meal moth and the saw-toothed grain beetle (Sylvanus 
surinamensis), is described. 

Eighteenth annual report of the State entomologist of Montana, R. A. 
Gooley (Montana Sta. Bui. 139 (1921), pp. 16, figs. 2). —In discussing current 
entomological problems, the author deals with grasshoppers ; the pale western 
cutworm, a circular relating to which has been previously noted (E. S. R., 44, 
p. 757) ; the fruit-tree leaf-roller [(Archips) Cacoecia argyrospila]; the alfalfa 
weevil; and the sugar-beet web worm (Loxostege sticticaMs). The report con¬ 
cludes with brief notes on other insect pests of the year 1920. 

Report of the imperial entomologist, T. B. Fletcher (Agr. Research Inst. 
Pusa, Bel Rpts., 1919-20, pp. 68-94, 7).—Reporting upon work with borer 

pests of rice, it is stated that rice stubble in Bengal and Bihar showed a large 
percentage of infestation by borers, of which SchoenoMus Mpunctifer was the 
most important, followed by Chilo simplex, although C. oryzae and Sesaniia in- 
ferens were also implicated. Work with insects of cotton, sugar cane, and mul¬ 
berry, and with fruit pests, stored grain pests, bees, lac, and silkworms, and 
life histories of insects are also reported upon. 

The Report of the Imperial Pathological Entomologist, by the late F, M. 
Hewlett (pp. 95-108), follows. 

Work of the division of entomology, J. F. Illingworth (Arm. Rpt. Queens¬ 
land Bur. Sugar Expt. Stats,. Ann. Rpt., 20 (1920), pp, 34-39) —This report 
relates in large part to work with the grub pest of sugar cane. Other important 
species mentioned include Lepidiota albohirta Waterh., L. frenehi Blaekb., and 
RUabdoonemis obscura Boisd. 
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Some new Orthoptera from Mokanshan, China, A. N. Oaxjdell {But. Soc. 
Wash . Proc., 28 (1921), No. 2 t pp. 27-35, figs. 2).— Two new genera are erected 
and six species described as new. 

Revision of the genus Rygaetis Fab. (Hemipiera-Heteroptera) , H. G. 
Barbee (Ent. Soc. Wash. Proc., 23 (1921), No. 3, pp. 68-68). 

The month parts of the cicada, R. E. Snodgrass (But. Soc. Wash. Proc., 28 
(1921), No. 1, pp. 1-15, figs. 15), 

Notes on the periodica! cicada in 1919, R. A. St. George (Ent. Soc. Wash, 
Proc., 22 (1920), No. 9, pp. 227-231).— This is a report of -observations on the 
1919 emergence of brood X of the periodical cicada made at Falls Church, Va., 
and vicinity. The relation of phenological events in plants and cicada is con¬ 
sidered. 

Periodical cicadas in Baltimore, McL, E. A. Andrews (Sci. Mo., 12 (1921), 
No. 4, pp. 810-820). —This account is based upon observations made during the 
early summers of 1902 and 1919, particularly the latter year. 

Summer control of the chinch bug, J. W. Mc-Colloch (Kansas Sta. Circ. 
87 (1921), pp. 8, figs, 3). —This circular deals with dust and oil barriers and 
their use and operation in Kansas, where, after an absence of six years, this 
pest has again made its appearance in damaging numbers. 

The smallest known leaf hopper [Empoasca minuend a n. sp.], E. D. 
Ball (Biol. Soc. Wash. Proc., 84 (1921), pp. 23, 24). —The author describes a 
minute pale leafhopper found by Moznette to attack the avocado at Miami, Fla. 

The life history and successful introduction into California of the black 
scale parasite, Aphycus lounsburyi How., H. S. Smith and H. Compere 
(Calif. Dept. Agr. Mo. Bui ., 9 (1920), No,. 8, pp. 310-820 , figs. 5). —This is an 
account of a parasite which was successfully introduced into California from 
Australia in shipments of black scale material. Up to the time of writing 30,000 
specimens had been liberated in various demonstration plats; the species had 
become acclimated, and was rapidly increasing in numbers. 

Technical descriptions are given of the male and female, and studies of its 
life history and habits are reported on. 

The genus Matsucoccus with a new species, F. B. Herbert (Ent. Soc. 
Wash, Proc., 28 (1921), No. 1, pp. 15-22, figs. 10). —Included in this paper is a 
description of M. acalyptus n. sp. taken from Pimis mmophylla from southern 
Idaho. 

Studies in North American Cleorini (Geometridae), J. II. McDon nottgh 
(Canada Dept. Agr., Ent. Branch Bid . 18 (1920), pp. 64, figs. 124).—In this bul¬ 
letin the author deals with representatives of 23 genera, 14 genera being erected 
and 2 given new names. 

The corn earworm as an enemy of vetch, P. Ltjginbill and A. H. Beyer 
(V. S. Dept. Agr., Farmers' Bui. 1206 (1921), pp. 19, figs.. 13),—' This is a popular 
summary of information on the boll worm as an enemy of vetch, and means 
for its control. An account of this pest, by the senior author, has previously 
been noted (E. S. R., 39, p. 764). The pest is the most serious one that growers 
of vetch have to combat, since the caterpillars eat both the foliage and the 
seed pods and, if infestation is heavy, make the crop practically worthless. 
Where intended for a hay crop the vetch usually escapes serious injury, as it 
is cut before the caterpillars are large enough to do much damage. Spraying, 
dusting, the use of poisoned-bran bait, and other control measures are dis¬ 
cussed. ... 

jA recently discovered citrus pest, Platynota tinctana (Walk.) in Cali¬ 
fornia, a Woglttm (Calif. Dept Agr. Mo. Bui., 9 (1920), No. 8, pp. 841- 
843). Injury to oranges from short burrows in the rinds, frequently leading to 



1921] 


ECONOMIC ZOOLOGY—ENTOMOLOGY. 


361 


decay, which is familiar to most packing-house managers and to many growers 
in southern California and has been generally attributed to the orange tor- 
trix ( Tortrix citrana ), has been found to be due to a species identified as 
P. tinctana Walk. 

The larva of Popiliia japonica Newnt. and a closely related undeter¬ 
mined rateiine larva, a systematic and morphological study, A. G. Boving 
( Ent. Soc. Wash. Proa., 23 (1921), No. 3 , pp. 51-62, figs. 27). 

Synonym!cal note in Aecoplioridae, C. Heinrich (Ent. Soc. Wash. Proa., 
22 (1920), No. 9, p. 232). 

Anaphoidea conotracheli Gir. (Hym.) , an egg parasite of the apple 
maggot, B. A. Porter and C. PI. Alden (Ent. Soc. Wash. Proc23 (1921), No. 3, 
pp. 62, 63). —This common mymarid parasite of the egg of the plum curculio 
on various fruits in many localities and also reared from the egg of the 
grape curculio ( Crap onions inwqualis Say) has been found by the authors 
to parasitize the eggs of the apple maggot at Wallingford, Conn. Counts 
made of material collected at that place gave percentages of parasitism rang¬ 
ing from 25 to 30 per cent, indicating that it may prove of great importance 
in the control of the apple maggot. 

A new genus of Bombyliidae, C. T. Greene (Ent. Soc. Wash. Proc., 23 
(1921), No. 1, pp. 23, 24, fig. 1). —The genus Calopelta is erected for the new 
species C. fallax, from Fort Garland, Colo. 

Another anomalous dipteron added to the Khyphidae, R. C. Shannon 
(Ent. Soc. Wash. Pi'oc., 23 (1921), No. 3 , pp. 50, 51). 

Description of a new genus of Nemocera, W. L. McAtee (Ent. Soc . Wash. 
Proc., 23 (1921), No. 3, p. 49). 

Frit iiy (Oscinis frit) in relation to blindness in oats, A. Roebuck (Ann. 
AppJ. Biol., 7 (1920), No. 2-3 , pp. 17S-182 , pi. 1). —“From the abundance of 
evidence obtained last summer I feel justified in suggesting that there may be 
three broods of frit dies on the oat crop, and that ‘ blindness * [blind spikelets 
in the panicles] is caused by the intermediate one. Probably only a certain 
percentage of the intermediate brood cause this ‘blindness,’ the remainder 
entering newly forming tillers. Perhaps the scarcity of suitable tillers, in 
view of the more advanced condition of the crop and the consequent lessening 
of the light at the base, compels a certain number to choose the next most 
suitable site, with the results shown. Exact information on this matter, 
however, is not available. 

“Another site for this brood found in some abundance during 1917 was 
on the stems of winter wheat. The larvse were feeding on the stems from 
the base to at least the third node up, and the pupae were found in the leaf 
sheath anywhere between the node and the liguleA 

The larvae of the OoceineOidae, J. H. Gage (III. Biol. Monog ., 6 (1920), 
No. 4i PP< 62, pis . 6 ). —This paper relates to the morphology (pp. 9-26) and a 
synopsis of the coceinellid larvae (pp. 27-47). A bibliography of 21 titles is 
included. 

Larva of the North American beetle Sandalixs niger Enoch, F. C. Craig¬ 
head (Ent. Soc. Wash . Proc., 23 (1921), No. 2, pp. 44-48, figs. 8). 

The structure, bionomics, and economic importance of Saperda car* 
Charles L., “ the large poplar longhorn,” W. Ritchie (Ann. Appl. Biol, 7 
(1920), No. 2-8,, pp. 299-343, pis. 3, figs. 23). —This is a report of studies of one 
of the three species of Saperda occurring in Great Britain, of which but two, 
S. carcliarias and S. populnea, are of economic importance. 

S. carcharias attacks vigorously growing, healthy poplar between the ages of 
5 and 20 years. Populus tremula, which is chiefly an ornamental species is 
its principal host, but in the absence of this host, or on a sudden Increase of 
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the numbers of the pest, other valuable timber-producing poplar species may 
be endangered. A list is given of IS references to the literature. 

The green June beetle or fig eater, J. J. Davis and P. Luginbill ( North 
Carolina Sta. Bui. 242 {1921), pp. 2-35, figs. 9 ; appendix, pp. 8, pis. 3, figs. 6).— 
This summary of the present status of knowledge of ( Allorhina) Cotinis nit ida 
L. includes a report of investigations of its life history, habits, and economic 
status at Columbia, S. C., Louisville, Ivy., and Lafayette, Ind. 

The adult beetles are frequently reported as injurious to fruit of various 
kinds, but the grubs are seldom directly injurious to vegetation. Indirectly 
the grubs may considerably damage garden and field crops, as well as lawns 
and meadows, by their tunneling and burrowing, uprooting young tender plants, 
as well as causing the ground to become porous. Lawns are sometimes dis¬ 
figured and made unsightly by the tunneling of the grubs and by hills of earth 
thrown up. Instances of injury by the beetle and grubs are given. The 
species is generally distributed east of the Mississippi River and as far north 
as St. Louis and Cincinnati in the Mississippi and Ohio valleys and somewhat 
farther north along the Atlantic coast. 

The life cycle of this species is completed in just one year. The adults 
appear from the last week of June through August, and eggs are deposited soon 
after their appearance, preferably in soil which has been heavily manured. 
They hatch ordinarily in two or three weeks. Upon hatching, the grubs tunnel 
through the soil, feeding on humus, and have a peculiar habit of running their 
burrows to the surface of the ground, from the open exit of which they throw 
out little piles of earth resembling ant hills. They continue to feed until cold 
weather sets in, by which time they are at least two-thirds grown. They do 
not become completely dormant during the winter, at least not south of latitude 
38.5°. Feeding begins as soon as spring opens, and their growth is completed 
by June, after having molted twice. They then prepare brittle earthen cells 
within which to pupate, and the first beetles emerge about the last of June or 
the first of July. 

The digger wasp Scotia dubia Say is a common parasite of the grubs of this 
beetle in some localities and materially assists in control of the pest. Three 
sarcophagid flies have been reared from G. nitida , namely, Barcophaga sarra- 
ceniae Riley and 8 . helwis Towns, from the adult and 8 . utilis Aid. from par¬ 
tially formed pupae. The mite Macrocheles marginatus , the green muscadine 
fungus {Metarrhizium anisopliae), and a bacterial disease caused by Micrococ¬ 
cus iiigro-fa sciens are said to attack it, and numerous birds are listed as feeding 
upon it. 

In discussion of control measures it is stated that in tests made at Louis¬ 
ville, Ivy., 80 per cent of the grubs in golf grounds treated with an 8 to 10 per¬ 
cent kerosene emulsion were killed by a single application, made at the rate 
of about 1 gal. to 6 or 8 sq. ft and afterwards thoroughly washed into the 
soil by copious sprinkling with water. 

IDmulsifiable coal tar preparations, which are essentially composed of coal 
tar oils, phenols, and a saponifying agent, have given very good results against 
this grub, slightly less effective than kerosene emulsion, but as cheap and much 
more easily prepared since they readily mix with water. The results of the 
application of the coal tar products are more evident,' since a larger percentage 
of the grubs come to the surface before succumbing to the action of the insecti¬ 
cide. We find the insecticide appreciably more effective if an additional light 
sprinkling of it is made after'the-grubs..come'to the surface. A material 
analyzing, approximately, phenols 12 per cent, coal tar oils 53 per cent,'water 
10 per cent, saponifying agent 25 per cent, .should be diluted -one part to 125 
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parts of water and applications and subsequent sprinkling with water should 
be made as in the use of kerosene emulsion.” 

Carbon bisulphid is said to be a thoroughly reliable remedy and especially 
useful on putting greens, hut it requires more labor than the other insecticides 
mentioned. Collecting the beetles is said to have been practiced in some 
localities. It is recommended that in places where injury is likely to occur 
chemical fertilizers be used in place of animal manures. 

An annotated bibliography of five pages, chronologically arranged, is included. 
The appendix contains several corrections to the bulletin. 

Bionomics of weevils of the genus Sitones injurious to leguminous crops 
in Britain, D. J. Jackson (Ann, Appl. Biol,, 7 (1920), No. 2-3, pp. 269-298, 
pis. 5, figs. 6). —The present paper consists of a detailed report of studies of 
S. Uneatus L.. the adults of which do their prieipal damage to peas and beans 
when the plants are from 3 to 6 in. high by feeding upon the leaves, while 
the larvm are a source of injury to the root nodules of peas and beans, their 
injury attaining its maximum at the commencement of the flowering season. 
The paper includes a brief account of its natural enemies, a key to the 14 
British species of Sitones found on leguminous crops, and a bibliograph. 

The 44 piche ” or sweet-potato weevil, J. D. More (Porto Rico Dept. Agr. 
and Labor Sta. Circ. 34 (1921), Spanish ed., pp. 3-6, pi. I),.—This is a brief 
popular account of Cylas formicarius Fab., with control measures. 

Agentine ant control from an economic standpoint, A. F. Swain (Calif. 
Dept Agr. Mo. But, 9 (1920), No. 8, pp. 333-338, fig. T),—It is pointed out that 
by the use of poisoned bait the Argentine ant can be controlled under citrus 
orchard conditions in southern California at a cost of possibly only 1.25 cts. per 
tree per year. “The ant is a prime factor in the Riverside district in the 
abundance of the soft brown scale and has necessitated the great expense of 
fumigation, which is several times greater than the cost of ant control. It 
is also a prime factor in the abundance and spread of tlie Citrophilus mealy 
bug, which is potentially a very serious orchard pest. The loss in efficiency 
of labor due to the ant is greater than the cost of ant control.” 

On the identity of several species of Chalcidoidea (Hymenoptera), 
A. R, Gahan (Ent Soc . Wash. Proc., 22 (1920), No. 9, pp. 235-24$). 

Dipterous parasites of sawflies, C. T. Greene (Ent. Soc. IVash. Proc., 23 
(1921), No. 2, pp. 41-4 %)'—The author has here brought together all the records 
he has been able to find on this subject, and has added some new breeding 
records. 

EGOBS—HITMAN SIJTEITIOl*. 

• The distribution of enzyms and proteins in the endosperm of the wheat 
berry, F. J. Martin (Jour. Soc. Chem. Indus., 39 (1920), No,. 23, pp, 327T, 
328T ).—A study is reported of the nature and extent of the variations in flour 
from different parts of the wheat berry with respect to enzymic activity and 
quantity and quality of flour. A single wheat, Barusso Plate, was milled for 
this experiment, and four samples of reduction flour from different parts of 
the grain, two of break flours, and one of straight grade flour representing the 
entire endosperm were used. The enzymic activity was measured by the 
amount of gas the flour was capable of producing in 24 hours when fermented 
with a given amount of yeast. Gluten was determined wet and dry after 
washing out the starch. The gas-retaining capacity of the gluten was de¬ 
termined by measuring the volume of doughs containing identical amounts of 
gluten from the different sources. Confirmatory baking tests with the different 
flours were also made. The'results obtained are summarized as follows: 
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“The enzymic activity, as shown by the evolution of carbon dioxid on 
fermentation, increases progressively from the interior to the exterior of the 
endosperm. The quantity of gluten increases in the same manner. The 
quality of the gluten varies considerably, being good in flour from the interior 
of the endosperm and deteriorating progressively in flour from regions ap¬ 
proaching the cortex. The effect of the combination of the increasing quantity 
with decreasing quality of gluten tends to produce flours of a common 
‘ strength ’ from various parts of the wheat berry/’ 

An experimental study of the effect of certain organic and inorganic 
substances on the bread-making properties of flour and on the fermenta¬ 
tion of yeast, H. Masters and H. Maughan ( Biochem. Jour., 14 (1920), No. 5, 
pp. 586-602 ).—The authors have investigated the effect of certain organic and 
inorganic substances on the bread-making properties of flour. The samples of 
flour represented, in addition to wheat flour of SO per cent extraction, the vari¬ 
ous combinations of wheat flour of from 75 to 90 per cent extraction with 
barley, rice, maize, and rye flours which were used in England during the war. 
The baking experiments included studies of the effect of the addition of lime 
water, of alternate reduction and increase in the atmospheric pressure on the 
expansion of the gluten and of the addition of ox serum, phosphates, and potato 
alone or combined. Measurements were also made of the amount of fermenta¬ 
tion produced by yeast with the various ingredients in the absence of flour and 
also of the expansion of the dough prior to baking. 

The addition of lime water, while neutralizing any acidity in the flour, did 
not prevent the production of acid and tended to decrease the size of the loaf. 
It was found impossible to alter the final size of the loaf by stretching the 
dough through alternate increase and decrease in pressure in a vacuum desic¬ 
cator. 

Fresh ox serum added in 1 per cent concentration caused a marked increase 
in the volume of the loaf. This property of the serum was found to diminish 
rapidly on keeping, but was not destroyed by heating to from 50 to 60° 0. Gela¬ 
tin, egg, and blood albumin, caseinogen and lime water, and gelatin alone did not 
prove satisfactory as substitutes for the ox serum. The addition of phosphates 
tended to increase the size of the loaf, the maximum increase occurring on the 
addition of 1 part of monosodium dihydrogen phosphate to 200 parts of the 
flour. Neither phosphate nor serum produced any increase in the size of the 
loaf when the bread was raised with chemical raising agents. 

In the baking tests with varying proportions of potato, cooked and raw, the 
best results as to size, texture, etc., were obtained with a mixture containing 
boiled potato equivalent to from 25 to 33 per cent of the total weight. 

The experiments on fermentation of the yeast with the various ingredients 
whose effect on the properties of the bread was studied in the first part of this 
investigation and measurements of dough expansion were in general in agree¬ 
ment with the baking experiments, an exception being the results obtained with 
potato. Raw potato stimulated the action of the yeast to a greater extent than 
boiled potato, but a larger loaf was obtained with the boiled potato than with 
raw.'., 

Further work on the bacteriology of swelled canned sardines, W. Sadler, 
I. Mounce, and E. Shanly (Roy. Boo. Canada Proe. and Trans., 8 . «er., IS 
(1919), Beet. 7, pp. 185-141 ).—This paper, supplementing a previous report 
(E, S. R., 40, p, SG4), deals with an investigation of the possible sources of the 
bacteria causing the swelling of cans of sardines. Cultural studies were made 
from the intestines and gills of herrings obtained from weirs, fishing smacks, 
and canneries along the Atlantic coast from the biological station at St. An¬ 
drews, N. B., as a center. Samples were also taken from the water and mud of 
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ike weirs and from the water used for the pickling before and after the her¬ 
rings had been put in. 

From material from each of these sources 10 strains of gas-producing bac¬ 
teria were isolated. These could be classified in three groups, consisting of 
types of Bacillus vulgaris, liquefying gelatin but not fermenting lactose to gas; 
types of B. acidi lactici, B. aero genes, B. coll, and B. conimunior, which do not 
liquefy gelatin but which ferment lactose to acid and gas; and types of the 
p-Gaertner group, which do not liquefy gelatin nor ferment lactose to acid 
and gas but which produce acid and gas in glucose. 

Special attention is called to the observation that without exception the cul¬ 
tures isolated from the intestines of the herrings gave an acid reaction to 
methyl red, while all the cultures isolated from wmter in the weirs were alkaline 
to methyl red. 

Twenty-fifth report on food products and thirteenth report on drug 
products, E. M. Bailey (Cornu State Sta . Bui. 227 (1921), pp. 211-288), —The 
results of inspection and analysis of foods, drugs, and miscellaneous mate¬ 
rials reported, include, among other articles, carbonated soft drinks and similar 
goods, breakfast foods, “ health foods,” flour, cocoa, coffee, desiccated products 
(clam broth, soups, rice pudding, roast beef hash, corned beef hash, and a 
Welsh rabbit product), diabetic foods, egg shells, egg pow r der, egg noodles, 
dehydrated eggs, fats and oils, ice cream, milk and milk products (market milk, 
cream, a so-called “ super-cream,” “Imitation Milk ” made from skim milk and 
coconut fat, milk powders, malted milk, and human milk), sirups, tea, and 
vinegar. 

The report on the inspection of soaps includes a discussion of some questions 
of soap and soap making and of analytical methods. 

[Vitamins] ( N . Y. State Jour. Med., 20 (1920), No. 7, pp. 209-225, figs. 4).— 
This symposium on vitamins at the annual meeting of the New' York State 
Medical Society on March 24, 1920, consisted of papers on The Antiscorbutic 
Vitamin, by A. F. Hess (pp. 209-211) ; The Fat-soluble Vitamin, by L. B, Mendel 
(pp. 212-217) ; and The Water-soluble Vitamin, by T. B. Osborne (pp. 217- 
222), with discussion by E. V. McCollum, C. Funk, L. E. Holt, G. Lusk, and 
J. Lewi. 

The vitamin content of honey and honeycomb, P. B. Hawk, C. A, Smith, 
and O. Bergei m (Soc. Expt. Biol, and Med . Proc., 18 (1920), No. 2, pp. 70, 11).— 
This is a brief note of an investigation of the vitamin content of white clover 
honey in the comb and of a mixed strained honey. Hats fed on a diet lacking 
in vitamin B, and others on the same diet in which half of the carbohydrate 
had been replaced by an isodynamic equivalent of either of these honeys, 
showed in five weeks an average gain of only 5 gm, in favor of the honey-fed 
rats. This indicates the presence of a small but negligible amount of vitamin 
B, a result in agreement with the previously reported conclusions of Butcher 
in regard to the antineuritic vitamin in honey as tested on pigeons <E. S, H., 
40, p. 564). 

The addition of strained honey to diets deficient in A did not induce growth. 
The addition of comb honey caused distinct gains in weight, indicating the 
presence of A in the honeycomb. 

The addition of 20 per cent of honey to the scorbutic diet of guinea pigs did 
not prevent or appreciably delay the onset of scurvy, the results thus confirming 
those of Faber (E. S. E., 44, p. 63). 

The effect of heat and age upon the antiscorbutic vitamin In tomatoes,, 
M, H. Givens and H. B. McClxjgagb (Soc. Expt. Biot and Med . Proc., 18 (1921), 
No. 5, p. 164). —As a further contribution to the value of the tomato as an anti¬ 
scorbutic agent (E. S. B., 40, p. 762), the authors report that guinea pigs are 
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protected against scurvy by daily doses of 2.5 gm. of fresh raw tomatoes, by 
10 gm. of fresh raw tomatoes heated 1 hour at 100° C., by 2 gm. of dried 
tomatoes heated 15 minutes at 100°, by 10 gm. of tomatoes canned at 15 lbs. 
pressure for 80 minutes, by 8 cc. of commercial canned tomatoes 3 years old, and 
by 10 gm. of commercial canned tomatoes, 8 years old, cooked 15 minutes at 
100 °. 

Studies in the physiology of vitamins: Is water-soluble vitamin identi¬ 
cal with secretin? G. It. Cowgill (Soc. Expt. Biol, and Med. Proc ., 18 (1921), 
No. 5, pp. 148, 149). —This is a brief note of experiments undertaken to throw 
more light on the question of the possible identity of vitamin B with secretin 
as suggested by Voegtlin and Myers (E. S. R., 44, p. 765) and others. 

A number of extracts which had been tested for vitamin B on poljmeurltic 
pigeons and on dogs which had lost their appetite following a diet lacking in B, 
were tested for their effect on the flow of pancreatic juice and bile in anes¬ 
thetized dogs in which the pylorus and the cystic duct were ligated to prevent 
secretion due to discharge of acid chyme and gall-bladder bile. Extracts of 
rice polish, wheat embryo, navy bean, yeast, and • neutralized tomato ; juice 
were tested. Except in the case of tomato juice all of these products gave 
negative results, while fresh secretin solution in comparatively small amounts 
injected as controls produced a characteristic and vigorous how of pancreatic 
juice and bile. 

Preliminary experiments with the fat-soluble vitamin (vitamin A), 
H. O. Sheehan, F. L. MacLeod, and M. M. Reamer ( Soc . Expt. Biol, and Med. 
Proc., IS (1920), No. 2, pp. 41-4%) •—This is a preliminary note concerning in¬ 
vestigations which are being conducted at the senior author’s laboratory on 
vitamin A in regard to its distribution between the fatty and aqueous phases of 
milk, significance in growth and reproduction, storage in the body, and heat 
destruction. 

That skim milk contains an appreciable amount of vitamin A has been shown 
by the satisfactory growth of young rats placed at weaning upon a diet in 
which dried skim milk was the sole source of vitamins, the restoration of 
growth and recovery from the characteristic eye disease due to lack of A on 
the addition of this skim-milk powder to the deficient dietary, and the rapid 
growth of young rats when white bread which had brought about failure of 
growth was supplemented by the skim-milk powder. 

The experimental results already obtained indicate that the proportion of 
vitamin A in the food may have quite as striking an influence upon reproduction 
as upon growth, that the surplus of the vitamin over and above the imme¬ 
diate needs for growth or maintenance is largely stored in the body, and that 
the vitamin is only very slowly destroyed by dry heating at a temperature of 
100° G. with free access of air. “ The results thus far obtained emphasize 
the importance of taking full account of the time as well as the temperature 
of heating, and of the initial concentration of the vitamin in the food, as 
well as of the opportunity for previous storage of the vitamin by the test 
animal.” ' ■ 

The cultivation of yeast in solutions of purified nutrients, M. B. Mac¬ 
Donald and E. V. McCollum (Jour. Biol . Ghent., 4,5 (1921), No. 2, pp. 307 - 
811). —The authors report that they have succeeded in securing the multiplica¬ 
tion of three strains of yeast (two baker’s and one brewer’s) in 15 successive 
seeds in nutrient solutions of purified chemical substances without the addition 
of any growth-promoting substance. Quantities of yeast thus grown have been 
sufficient to furnish from 2 to 5 gm. of dry substance. Two solutions were 
used, the first consisting of recrystallized sucrose 20, ammonium sulphate 3, 
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potassium dihydrogen phosphate 2, calcium chlorid 0.25, and magnesium sul¬ 
phate 0.25 gm. f dissolved in 1 liter of distilled water. The second solution 
differed from the first only in that it contained 50 gm, of sucrose per liter. 
The reagents used were all C. P., and the solutions were sterilized by heating to 
boiling on two successive days. 

The results obtained are thought to indicate that yeast must grow without a 
specific growth promoting substance, the so-called “ bios ” or vitamin B, or that 
it must synthesize the substance to meeet its own needs. 

The hygienic valuation of some of the fats recently recommended for 
edible' purposes.—I, Biological and pharmacological studies of hardened 
plant oils (cottonseed, peanut, linseed, and sesame oil) and of unhand- 
ened sesame oil, E. Rost (Arb. Reichsgsndtsamt., 52 (1920), No,. 1, pp. 184- 
209).— Observations are reported of the digestibility by dogs of various com¬ 
mercial hardened or hydrogenated oils as judged by gain in weight and general 
appearance of the animals. The author concludes that the fats tested are 
eminently suited to human consumption. 

The relation of cholesterol to intermediary fat metabolism, W. Htjeck 
and L. W acker ( Biochem . Ztschr100 (1919), pp. 84-99)—Evidence that 
cholesterol plays an important r61e in intermediary fat metabolism is pre¬ 
sented along the following lines, with confirmatory experimental data: 

Cholesterol is a constant accompaniment of animal fat. When added to the 
food the greater part appears as fatty esters after resorption in the blood. 
The artificial enrichment of the diet in cholesterol results not only in cholester- 
oleraia, but in an increase in the lipoid fractions, particularly in phosphatids 
containing fatty acids. 

. Distribution of zinc in the horse, G. Bertrand and R. Yladesco ( Compt . 
Rend. Acad. Scl . [Pam], 171 (1920), No. 16, pp . 744-746).— This contribution 
to the studies of the distribution of zinc in the animal organism consists of 
determinations of zinc in the various organs, muscle tissue, skin, etc., of the 
horse, including determinations on the same material from more than one ani¬ 
mal in several cases. The zinc was determined by the calcium zincate method 
on the ash from 5 gm. of the dried material oxidized with concentrated sul¬ 
phuric and nitric acids. 

The tabulated results show that the organs and tissues of the horse contain 
notable proportions of zinc, from 3 to 86 mg., per 100 gm. of fresh matter and 
12 to 98 mg. per 100 gm. of dry matter. The content of zinc was found to vary 
not only from one organ or tissue to another, but quite as much in the same 
organs of different animals. These variations are thought sufficient to explain 
the discordance in results reported on the same classes of organs by Rost and 
Weitzel (El. S. R„ 42, p. 70S), Giaya (E. S. R., 45, p, 64), etc. 

Newer aspects of some nutritional disorders, A. F. Hess (Jour. Amcr. 
Med. Assoc., 76 (1921), No, 11, pp. 693-700, figs. 2)— In this Harvey Society 
lecture the author discusses deficiency diseases with particular emphasis on 
scurvy and rickets. It is pointed out, however, that “ the harmful effects of 
food deficiencies should not be associated in our minds essentially or chiefly 
with specific diseases such as scurvy or rickets, but rather as disorders of nu¬ 
trition producing slight and manifold disturbances of function.™ The chief 
clinical importance of disorders of nutrition is considered to be a tendency to 
bring about an abnormal condition of the tissues, rendering them more sus¬ 
ceptible to the invasion of bacteria or their products. It is pointed out in this 
connection that the diseases resulting from prolonged under on tuition in Europe 
during the recent war are difficult of exact interpretation owing to the number 
of food factors involved,' 
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The effects of Inanition upon the adrenal bodies: Preliminary com¬ 
munication, S. Vincent and M. S. Hqjleenberg (. Endocrinology , 4 (1920), No. 8, 
pp. 408-410),. —In this preliminary communication the authors note that they 
have been able to confirm observations of McCarrison (E. S. R., 41, p, 204) that 
inanition in pigeons causes hypertrophy of the adrenals, and have also found 
this to be true in dogs and in rats. In pigeons the adrenals doubled in weight 
after inanition for 15 days and in dogs after a somewhat longer period. 
In rats the hypertrophy was considerably greater than in pigeons and dogs, 
even during a shorter period. 

Studies on experimental rickets (Jour. Biol. Ghent „ 4$ (1921), No. 2, pp. 
888-848 , pis. 4). —The two papers presented constitute the first of a series of 
studies on experimental rickets contributed by the departments of chemical 
hygiene and pediatrics at Johns Hopkins University. 

I. The production of rachitis and similar diseases in the rat hy deficient 
diets , E. V. McCollum, N. Shnmonds, H. T. Parsons, P. G. Shipley, and E. A. 
Park (pp. 833-341).—In this paper the formulas are given of certain faulty 
diets, which when fed to young rats result in the development of pathological 
changes in the osseous system in some cases identical and in others similar 
but not identical with those found in rachitic children. Eleven of these diets 
are described, all of which are deficient in vitamin A or calcium or both. Each 
has been found to produce in young rats disturbances in the growth and forma¬ 
tion of the>skeleton, but when fed supplemented with purified food additions 
to make good the specific deficiencies is capable of inducing approximately 
normal nutrition and skeletal growth. While suggesting that this indicates 
that the cause of rickets may lie in a deficiency or failure in metabolism of 
vitamin A or calcium in the food, the authors are as yet unwilling to draw 
further conclusions than that the etiological factor is to be found in an im¬ 
proper dietetic regime. 

II. The effect of cod liver oil administered to rats with experimental rielcets , 
P. G. Shipley, E. A, Park, E. V. McCollum, N. Simmonds, and PI. T. Parsons 
(pp. 843-348).—The experiments reported in this paper furnish direct proof 
that cod liver oil causes calcium salts to be deposited in the bones. Fifteen 
young rats were placed on two of the experimental diets described in the 
previous paper, one low in vitamin A and the other low in Qa, Na, and Cl ions 
as well as in A. After from 50 to 80 days on these diets and when the animals 
could apparently live hut a few days longer, cod liver oil was added to the 
rations of 7 of the animals in such proportions that in one diet 2 per cent 
replaced 2 per cent of dextrin and in the other 1 per cent replaced 1 per cent 
of maize. The modified diet was fed to 4 animals selected from the first group 
for 2, 4, 7, and 8 days, respectively, and to 8 from the second group for 3, 5, 
and 7 days, while the original diet was continued for the other animals until 
the end of the cod liver oil treatment, when all were killed and the bones 
examined for gross and microscopic histological changes. 

In all of the control animals not receiving cod liver oil the cartilages and 
meiaphyses of the bones were found to be completely freed from lime salt 
deposits, while in all but one of the animals receiving cod liver oil calcification 
of the matrix of the proliferative zones of cartilages had taken place. 

'** The results of this series of preliminary experiments are twofold. They 
afford ocular and conclusive evidence of the specific beneficial effect of cod 
liver oil on rats suffering with experimental rachitis, in that some substance 
or substances in the oil cause calcium to be deposited in the same fashion 
in which deposition occurs in spontaneous healing of rachitis in man. More¬ 
over, they prepare the way for the elaboration of a new test, which it is to 
be hoped may eventually prove even to be roughly Quantitative, for the deter- 
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initiation of the calcium-depositing potentiality of any substance in terms of 
cod liver oil units. It is especially interesting to note in the present experi¬ 
ments that calcium was deposited in the cartilages following the initiation of 
the cod liver oil treatment, in spite of the fact that in some cases the calcium 
intake was far below normal. In view of the fact that in human cases of 
rickets the blood calcium is maintained throughout the disease at approximately 
the normal level it is interesting to speculate concerning the source from which 
the calcium deposited in the proliferative cartilage is derived.” 

Studies on Bacillus botulinus.—I, Destruction of botulinus toxin by 
heat, P. F. Orr (Jour. Med. Research, 42 (1920-21), No. 2, pp. 127-186, figs. 7).— 
The resistance to heat of the toxins produced by different strains of B. botuli- 
mis was tested by heating the toxins prepared under standard conditions in 
small test tubes in DeKhotinsky electrically heated and regulated oil baths 
and at regular intervals withdrawing 0.5 cc. portions of the toxin and injecting 
them intraperitoneally into white mice weighing 20 gin. 

All of the toxins tested were found to be comparatively thermolabile. At 
80° 0. they were destroyed within from SO seconds to 5 minutes, at 72° within 
from 2 to IS minutes, and at 65° within from 10 to 85 minutes. The average 
temperature coefficient of the destruction of the toxins on increasing the tem¬ 
perature from 65 to 72° was found to be 5.2, while on increasing the tempera¬ 
ture from 72 to 80° the average temperature coefficient was 4.2. The toxin pro¬ 
duced by the Nevin strain was apparently more resistant to heat than any of the 
other toxins tested. 

Botulism from cheese, M. Nevin (Jour. Infect,. Diseases, 28 (1921), No. 8, 
pp. 226-281) .—This paper describes the cultural characteristics and toxin form¬ 
ing powers of the Nevin strain of Bacillus botulinus, originally isolated from 
homemade cottage cheese, which had caused the death of three people in New 
York in 1914. It is pointed out that “ this appears to be the first time that 
B. botulinus has been isolated from cheese, that a soluble bacterial toxin has 
been detected in cheese, and that B. botulinus has been isolated in America.” 

An outbreak of botulism at St. Anthony’s Hospital, Oakland, Calif., in 
October, 1920, J. C. Geiger (Pub, Health Rpts . [U. &], 85 (1920), No. 48, 
pp. 2858-2860). —In this outbreak of botulism, traceable to canned spinach, one 
of the cases obtained late and treated with botulinus serum A and B recovered, 
evidently as the result of serum treatment. 

ANIMAL PRODUCTION. 

Research in animal breeding, I—IV, R. O. Pun nett (Jour, Min. Apr. 
[London], 28 (1921), Nos. 1, pp. 11-17 , pi. 1, fig. 1; 2, pp. 110-116 , pi. 1, figs. 2; 
S, pp. 252-259, pis. 2, figs . 2; 4, pp. 826-384, pi 1, fig . I),-—These articles are non¬ 
technical presentations of the elements of animal genetics, the illustrative ma¬ 
terial being taken mainly from the investigations conducted by the author and 
his associates. In the first two articles color and horns in cattle are used as 
simple examples of Mendel ism. In the third paper the work on inheritance of 
weight in poultry (EL S. R., 82, p. 572) and rabbits (EL S. R.. 42, p. 768) is 
cited as illustrating the multiple factor hypothesis, while the fourth paper is 
mainly an account of sex-linked inheritance. 

, Leonard Doncaster, 1877-1920, W. B[ateson] (Proc. Roy. Boo. [Lon¬ 
don], Ben B, 92 (1921), No. B 646, pp. XLI-XLYI, pi 1). —This obituary in¬ 
cludes a brief survey of Doncaster’s contributions to animal genetics and 
cytology. 
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Racial investigations.—IV, The genetic behavior of a secondary sexual 
character, J. Schmidt ( Compt. Rend. Lab. Garlsberg, 14 {1920), No. 8, pp. 12, 
pis. 5 , fig. 1). —The author reports some breeding experiments with an aquarium 
fish, Lehistes reticulatus. A race in which a black spot occurs on the dorsal fin 
in the male was crossed with a second race in which such spots do not appear. 
Females never show the spot. It was found that males without the spot pro¬ 
duced unspotted offspring exclusively without regard to the race of the mother, 
whereas all the male offspring of spotted males were similarly spotted. The 
author points out that the spotted character is distributed exactly like the Y 
chromosome, and suggests that it is borne on this chromosome. The case ap¬ 
pears to be the first in which heredity factors could be assigned to the Y 
chromosome on the basis'of definite experimental work. 

A new type of inheritance, W. 33. Castle ( Science , n. ser53 (1921), No. 
1371, pp. 839-342). —The author calls attention to the importance of the paper 
by Schmidt noted above and speculates on the evolution of the X and Y 
chromosomes. The type of sex-linked inheritance found in poultry is explained 
on the assumption that the oogonium contains X and Y and the spermato¬ 
gonium 2 Ys. 

Studies on. crossing over.—I, The effect of selection on crossover values, 
«T. A. Detlefsen and E. Roberts (Jour. Eacpt. Zool., 32 (1921), No. 2, pp. 383-854 t 
figs. 2). —In two series of experiments at the Illinois Experiment Station, it was 
found possible to reduce the percentage of crossing over between white eye 
and miniature wing (genes on the sex chromosome) in the female Drosophila 
melanogastcr in one case to 0.6 and in the other to 5 or 6. The normal value 
is about 33. After a number of generations the stocks continued to maintain 
these lower percentages without further selection. Attempts to select for 
high crossing over values were not successful, due it is thought to an increased 
number of double crossovers. The authors do not believe that crossover per¬ 
centages can be used validly as measures of the distance between genes. 

Further studies on the effect of temperature on crossing over, H. H. 
Plough (Jour. E(cpt. Zool., 82 (1921), No. 2, pp. 187-202, figs. 3). —In an earlier 
paper 4 the author showed that exposure of female DrosopMla melmogaster in 
the late larval stage to high or low temperatures induces a high proportion of 
crossing over between the genes associated with the second chromosome. The 
results reported in the present paper show that high temperatures are without 
effect upon,,the genes of the first (sex) chromosome, but produce a marked in¬ 
crease in crossing over in the middle region of the third chromosome. The 
effects of temperature are thought to be similar to the known effects of ago on 
crossing over. Since the chromosomal regions which are “ sensitive ” to environ¬ 
mental changes also show a high ratio of double to single crossing over, it is sug¬ 
gested that the effects of the environment are most noticeable where crossing 
over is least free. 

Genetiea! investigations in the crossing of guinea pigs, I, A. Pictet and 
Ferrero (Soa Phys. ei Hist. Nat. Gen&ve, Compt. Rend., 38 (1921), No. 1, pp. 
82-37). —In experimental crosses between ordinary short-haired colored guinea 
pigs and white angora guinea pigs, the authors found that the Fi were short 
haired and pigmented, but the hair formed two whorls or rosettes instead of 
being smoothly distributed over the body. There were 18 types recognized in 
the 124 F, individuals, the large number of types being due to varying ex¬ 
pression of the rosette character. The ratios are close to expectation on the 
assumption of three dominant factors, color, rosette, and short hair. No white 
angoras appeared in the F s , but this type was abundant In back crosses. 

4 Jour. Expt. Zool., 24 (1917), No. 2, pp. 147-209. 
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Dictyokinesis in germ cells, or the distribution of the Golgi apparatus 
during cell division, R. J. Lxjdfoed and J. B. Gatenby (Proc. Roy. Soc. 
[London’}, Ser. B, 92 (1921), No. B 646, pp. 235-241 pte. 2).— Using the silver 
nitrate and osmie acid techniques, the author has studied the behavior of the 
Golgi apparatus during cell division in the testes of rats, guinea pigs, an insect, 
and several mollusks. Although the Golgi apparatus is an integral part of the 
cell, it was found that its distribution between daughter cells takes place by 
a haphazard process of sorting out individual pieces formed by the disintegra¬ 
tion of the apparatus during the prophase of mitosis. There was no division 
of the individual elements, and it is concluded that the Golgi apparatus can 
have no important part in the hereditary processes. 

The heterochromosome problem in vertebrates.—I, Investigation of the 
early oogenesis of the domestic cat, S. Gtxtherz (Arch. Mikros. An at., 94 
(1920) pp. 338-364, pis . 2).- —The heterochromosome-like structure observed in 
oocytes ..of the cat by Winiwarter and Sainmont was found not to be a chromo¬ 
some, but a nucleolus. Its peculiar size and appearance is due to methods of 
fixation. 

Mitoses in the seminal epithelium of the cat, H. de Winiwabter (Arch. 
Biol., SO (1919), No. 1, pp. 1-81, pis. 2). —In the testes of the cat the author 
finds 34 autosomes and one heterochromosome during the last spermatogonia! 
division. The heterochromosome, which is elongated and often curved, does 
not diyide in the first spermatocyte (reduction) division. It is not visible in 
resting spermatogonia and is easily distinguishable from the nucleolus, which 
is spherical and visible in the spermatogonia. The “ monosome ” described by 
various authors in the germ cells of the female is thought to consist of the two 
heterochromosomes in close proximity. 

Observations on the interstitial cells are included. 

A study of testis and ovary grafts on the hen’s egg and their effects on 
the embryo, T. Minouea (Jour. Expt. Zool., 83 (1*9:21), No. 1, pp. 1-41. pis. 10, 
fig, 1). —In the author’s experiments, pieces of testis or ovary from chickens of 
various ages were grafted on the chorio-allantoic membrane of developing chick 
embryos. In a number of cases the implant grew and established vascular 
connections with the allantoic blood vessels. The following intersexua! char¬ 
acters were exhibited in varying degrees by these embryos: (1) The simul¬ 
taneous existence of gonads of the male type and differentiated Mtillerian ducts 
of the female type; (2) gonads of the male type with the one on the left side 
enlarged as In a normal female; and (8) persistence of the right gonad in 
female-type embryos. Grafts of other organs (liver, spleen, thyroid, and 
thymus) did not produce such conditions. 

“ Consideration of the experimental data leads us to the following con¬ 
clusion: The testis and ovary of the chick secrete certain physiological sub¬ 
stances, which we may designate sex hormones. When these secretions are 
introduced into the body of an embryo they exercise a specific effect upon its 
reproductive system. The development and differentiation of one sex is stimu¬ 
lated by the secretion of the gonad of the same sex and inhibited by the secre¬ 
tion of the gonad of the opposite sex. By means of these secretions the differ¬ 
entiation of sex in the chick can be controlled to some extent. It may further¬ 
more be stated that the two sexes bear a quantitative and not a qualitative rela¬ 
tion to each other.” 

■ Structures And homologies of freemartin gonads, B. H. Willies ( Jour . 
Expt. Zool., S3 (1921), No. 1, pp. 63-12 7, figs. 18). —The author has made an 
anatomical study of the gonads of 7 fetal freemartins studied by Chapin 
(EL S. R., 40, p. 466) and 9 freemartins slaughtered after birth at ages ranging 
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from 5 days to 3 years. Six of the latter were furnished by L. J. Cole from the 
collections of the Wisconsin Experiment Station. 

The author accepts Lillie’s theory that the freemartin is primarily a female 
transformed in a male direction under the influence of hormones from the 
male twin, and recognizes three distinct stages in this transformation. AH 
structures and tissues in the gonads were found to be affected. The sex cords 
exhibit a series of gradations between medullary cords and seminiferous 
tubules, the latter complete except for the absence of germ cells. The rete 
ovarii is transformed into a rete testis by the development of connections be¬ 
tween the rete tubules and the seminiferous and epididymal tubules. The 
epididymis is absent from gonads exhibiting a low degree of transformation'; 
the head alone is present when there is a moderate degree of transformation, 
while a typical epididymis is present in the highly transformed sex gland. The 
existence of a graded series is attributed to variability in (1) the time of intro¬ 
duction of the male hormones, (2) potency of the hormones, and (3) the 
duration of the harmonic action. 

The freemartin and its reciprocal, 0. G. Hartman ( Science, n . ser., 52 
(1929), No. 1S50, pp. 469-471 ).—The author describes an adult sex-intergrade 
opossum. The external genitalia were those of a male, while internally there 
were infantile vaginal canals, uteri, and Fallopian tubes. The gonads were 
situated in the position of the ovaries and consisted of closely packed tubules 
of uniform size without trace of germ cells. 

Nothing is known of the history of this specimen, but it is interpreted as 
a male that, during the brief gestation period (10 days), developed female 
characters through the fusion of its chorionic blood vessels with those of a 
female co-twin. The term reciprocal freemartin is proposed for such a sex- 
intergrade, and the explanation adopted is frankly based on Lillie’s hormone 
theory (E. S. R., 40, p. 466). Steinach’s assumption (E. S. R., 28, p. 173) of 
antagonistic sex tendencies originating from the presence of both male and 
female interstitial cells in the embryonic gonad is considered superfluous as an 
explanation of the freemartin and the reciprocal freemartin types of pseudo¬ 
hermaphroditism. 

Sexless twins. —A common form of hermaphroditism in cattle, H. Mag- 
nttsson (Arch. AnaJt. u. Physiol., Anat. Abt1918, No. 1, pp. 29-62, figs. 8 ).— 
The author reports anatomical studies of 66 freemartins, usually 2 to 3 years 
of age, of which 11 are described in detail. The material was secured from 
slaughterhouses at Malmo, Sweden. 

Externally some of the animals were fairly typical females, but practically 
all showed some male characters in the internal organs, although in only 4 
cases were the gonads in or close to the scrotum. Typical seminiferous 
tubules and interstitial cells occurred in these gonads, but no spermatogenesis. 
In the remaining cases the gonads were in the position' of the ovaries and 
seemed to be ovotestes. In 37 cases the uterus was well developed and the 
ductus cleferentia were rudimentary. 

Four sets of uterine twins were also examined. In two cases the twins were 
both females, and in one of these the chorions were fused. One pair consisted 
of a normal male and a normal female, but the chorions were separate and 
there was no vascular anastomosis. In the remaining case the chorions had 
vascular connections; one twin was a male with well developed sex organs 
and the other a “male” with rudimentary organs. Two corpora lutea were 
found with each pair of uterine twins. The author questions the importance 
of the fused vascular system discovered by Tandler and Keller (E. S. R M 41, 
p. 672), and is inclined to adopt the “Mendelian” explanation of freemartins 
proposed by Hart (E. S. It., 25, p. 474 ; 33, p. 668), 
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The internal secretions in growth and development of amphibians, E. 
Uhlenhuth (Amer. Nat., 55 {1921), No. 6SS, pp. 198-221). — The author reviews 
the great advances in the knowledge of the functions of the thyroid gland and 
the hypophysis (pituitary) which have been made in recent years as the 
result of experiments with amphibians. For sncli studies amphibians possess 
manifold advantages over the higher vertebrates, since the early stages are 
under the control of the investigator. There is a bibliography of about 60 
titles. 

The bearing of recent research on problems of nutrition, D. G. G’Beien 
(Scot Jour. Agr., If (1921), No. 2, pp. 140-148). —The author discusses the im¬ 
portance of vitamins in animal feeding, and reports briefly a feeding experi¬ 
ment at the West of Scotland Agricultural College in which 48 pigs were fed for 
19 weeks on a ration of corn, bran, and middlings, supplemented by whey. An 
increase in the whey consumption toward the end of the experiment caused an 
improvement in the rate of growth, but no such improvement was made when 
the whey was temporarily increased at an early stage, although an increase in 
the amount of grain at this stage increased the growth. Since the pigs had been 
on a milk diet prior to the experiment, it is thought that they had an 
ample reserve of vitamin A and thus derived no benefit from the added vitamins 
provided by the whey. Later, when the reserve was depleted, growth was pro¬ 
moted by the feeding of more vitamins. 

Fodder values, I, II, D. W. Steuaet (Scot. Jour. Agr., 4 (1921), No. 2 , pp. 
155-164). —Continuing the paper noted on p. 879, the author applies the feed 
unit concept to the feeding of pigs and horses, using the tables and discussions 
in Hansson’s manuals. Some of the experiments leading to the formulation of 
the tables have been noted (E. S. R., 38, p. 471; 34, p. 46S; 35, p. 773; 36, p. 870). 

The dietetic value of cereals and their products, W. J. Colebatch (Jour. 
Dept. Agr. So. Aust., 24 (1921), No. 7, pp. 613-617, 619-623 , 625-628).—' This is 
a discussion of the use of oat, barley, wheat, and rye plants in animal feeding, 
and includes proximate analyses of (1) the freshly cut plant including two 
stages of oats and barley, (2) the hay including three stages of wheat, (3) the 
straw including oat straw cut at three stages, (4) the chaff, and (5) the whole 
grains and also wheat bran, wheat shorts, brewers' dried grains, and malt 
coombs. It is stated that cereal silage is being used by sheep farmers in Aus¬ 
tralia during the autumn rains. Wheat of the macaroni type with semisolid 
stems in combination with oats is recommended for this purpose. 

The composition and digestibility of Sudan grass hay, darso, darso 
silage, broom corn seed, and sunflower silage, O. T. Dowell and W. G. 
Friede ma nn (Oklahoma Sta. Bui. 132 (1920), pp. 8-8). — The authors report 
analyses of feeds and digestion trials with sheep. Collection periods lasted 5 
days, and usually a wether, a ram, and a ewe were used in each experiment 
The following table summarizes the results: 


Composition and digestibility of Oklahoma feeding stuffs. 


Feeds. 

Composition. 

Digestibility' (sheep)., 

Water. 

Pro¬ 

tein. 

Ether 

ex¬ 

tract. 

Crude 

fiber. 

N-free 

ex¬ 

tract. 

Ash. 

Dry 

mat¬ 

ter. 

Pro¬ 

tein. 

Ether 

ex¬ 

tract. 

Crude 

fiber. 

N-free 
ex-',' ■ 
tract. 

Darso.. „.......... 

Broom-corn seed....... 

Sudan grass hay....... 

Sunflower silage___;. 

Darso silage. 

Perct 
11.72 
10.06 
; 7.92 
71.96 
73,11 

Perct 
11.76 
13.37 
8.45 
2.96 
! L91 

Perct. 
3.30 
3.64 
1.29 
.81 
.34 

Perct. 
3.82 
9.04 
32.46 
8.67 
6. 46 

Perct. 
67.47 
59.62 
43.66 
12.36 
16.65 

Perct 
1.93 
■. 4-27 

6.23 

3.23 
1.54 ' 

Perct. 

72,8 

60.3 

56.1 

63.7 

56.1 

Perct 
56.5 

33.9 

46.9 

* 1C13 

Perct 

68.9 

§1.9 

57,1 

65.4 

59.8 

Perct. 

C 1 ) 

<*) 

58.8 

72.5 

C 3 ) 

Perct. 

84.1 

69.2 
60.8 
73.1 
70.4 


1 Negative. 2 Wide range., 3 Average of two determinations; third negative. 
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Tiie darso and broom corn were fed in conjunction with Sudan grass hay. 
During the feeding of sunflower silage relatively small amounts were con¬ 
sumed, and defecation was irregular. 

The composition and feeding value of silage (Jour. Min. Ayr. [London], 
27 (1920), No. 8, pp. 277-281). —Proximate analyses by G. Williams are reported 
of single-crop silages made from clover, corn, grass, and Trifolium, and the 
following types of mixed silage: (1) Grass, tares, and oats; (2) tares and 
oats; (3) tares, wheat, and oats; (4) tares, oats, rye, and marsh grass; (5) 
tares, oats, rye, beans, and wheat; and (6) rye, oats, and tares. 

A cheap and convenient experimental silo, H. L. Westoyeb and S. Garver 
(Jour. Amer. Soc. Apron,, 12 (1920), No. 2, pp. 69-72).— This contribution from 
the Bureau of Plant Industry, U. S. Department of Agriculture, consists of a 
brief review of early studies at the State experiment stations on experimental 
silos, followed by the report of preliminary experiments at the Department 
held station at Redfield, S. Dak., on the use of motor oil barrels as silage 
containers. 

The materials, consisting of alfalfa, sweet clover, corn, sorghum, Sudan 
grass, Russian thistle, wild sunflowers, soy beans, corn and alfalfa 1:3, sor¬ 
ghum and alfalfa 1:1, and corn and alfalfa 1:1, were cut in a hand-feed 
cutter into f-in. lengths and packed tightly into the barrels by trampling 
and by heaping so that the cover had to be forced in. To further exclude the 
air the barrel heads were covered wdth a thick coat of paint. The contents 
of the barrels weighed from 150 to 200 lbs., depending upon the material and 
the tightness of packing. 

After standing about S months the barrels were opened and the contents fed 
to cattle unaccustomed to silage. All of the materials were eaten readily with 
the exception of the Russian thistle, which was refused absolutely, and of 
the wild sunflower, which was eaten very sparingly by one cow. It was thought 
that the wild sunflower had not fermented properly, probably owing to the 
presence of resinous substances. The authors conclude that the method may 
be used advantageously in testing the value of different plants for silage. 

The quality of silage produced in barrels, R. Newton (Jour. Amer. Soc. 
Agron18 (1921), No. 1, pp. 1-11). — A more elaborate study than the one noted 
above of the suitability of barrels as containers for experimental silage is re¬ 
ported, The silage materials used were Northwestern Dent corn in the early 
milk stage of maturity, Mammoth Russian sunflowers with seeds just be¬ 
ginning to develop, corn and sunflowers 1:1, Banner oats in the dough stage, 
and Silverhull buckwheat with well-developed seeds. All of these crops were 
frozen September 1, and were cut September B and 5. The barrels were filled 
in the field wdth the materials cut in Mn. lengths and firmly packed, each 
barrel holding about 250 lbs. of the material. The barrels were closed, with 
loose-fitting covers and stored in the basement of the experimental barn until 
early in the following June. When the barrels were opened for examination, the 
blackened portion from the top and additional material showing' decay were 
removed and the remainder divided into two portions representing second and 
first quality silage. Samples of both were analyzed for moisture content, total, 
nonvolatile* and volatile acidity, and total and amino nitrogen. The analyses 
reported as compared with samples taken from an ordinary farm silo and pub¬ 
lished results of silage analyses indicated that the barrel silage was normal 
in all important respects-. 

Palatability tests were conducted by feeding to a dairy herd of 10 cows 
, from 8 to 10 lbs. each of the experimental .silage'in addition to the regular 
evening feeding of from 15 to 20 lbs. of pea-and-oat silage. The order of 
Increasing palatability, as judged by these tests, was sunflower which was hot 
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entirely eaten, buckwheat which was left to be eaten last, corn and sunflower, 
peas and oats, and oats alone, the last being eaten with avidity before the 
regular feed. 

Report on commercial feeding stuffs, 1920, E. M. Bailey {Connecticut 
State Sta. Bui. 229 (1921), pp, 293-823). —The proximate composition and retail 
prices are reported of cottonseed meal, cottonseed feed, linseed meal, wheat 
bran, wheat mixed feed, wheat middlings, rye middlings, corn gluten feed, corn 
meal, hominy feed, distillers’ dried grains, dried beet pulp, peanut oil meal, 
coconut oil meal, carob beans (including pods), and various proprietary stock 
feeds, calf meals, and poultry feeds. 

Commercial feeding stuffs, A. McGill (Jour. Assoc. Off. Agr. Chem4 
(1921), No. 3, pp. 331-360). —This article deals with Canadian usage In the 
definition of feeding stuffs, mainly wheat by-products. Little difference has 
been found in the composition of materials sold as shorts and as middlings, and 
in many cases because of the low fiber content they conform to the definition of 
feed flour. It is held that elevator screenings should not be allowed to enter 
commerce without being inspected for poisonous weed seeds. 

Purebred sires lead rapidly to improvement in female stock, D. S. Bubcil 
(Jour. Heredity, 12 (1921), No. 1, pp. 45-48, figs . 3).—-This is a report of the 
progress of the “ better sires—better stock ” campaign of the Bureau of Animal 
Industry, U. S. Department of Agriculture (E. S. R., 42, p. 866). The article is 
illustrated with halftones of bas-reliefs of early Egyptian cattle and Assyrian 
horses which indicate that the ancients had live stock that approached modem 
ideals in conformation. 

Scottish purebred live stock, III—VII (Scot. Jour. Agr., 3 (1920), Nos. 2, 
pp. 163-174, pte- 4; s, pp. 295-302, pis. 2; 4, PP . 438-443 , pis . 2; 4 (1921), Nos,. 1 9 
pp. 81-48, pis. 41 2, pp. 148-155, pis. 2). —These five papers continue the two 
previously noted (E. S. R., 43, p. 171) and deal with the history and character¬ 
istics of various Scottish breeds. The titles of the respective papers and their 
authors are as follows: Galloway Cattle, by F. N. M. Gourlay; Highland Cattle, 
by J. Cameron; Ayrshire Cattle, by J. Howie; The Clydesdale Horse, by A. 
MacNeilage; and Highland Ponies, by B. Inglis and J. M. Mackenzie. 

Genetics of Hereford cattle, W. E. Castle and W. L. Wachter (Jour. 
Heredity, 12 (1921), No. 1, pp. 36-39, figs. 2). —The authors review the work of 
Pitt (E. S. R., 43, p. 375) and criticize some of her conclusions on the grounds 
of undue simplification, particularly in the treatment of muzzle pigmentation 
and body color. They lament the fact that the frequencies of the different 
grades of ’white spotting were not published, and suggest that the factors for 
excess white and for dark neck may on further analysis prove to be dominant 
and recessive members, respectively, of the same set of allelomorphs. 

Better cattle in the range country, R. R. Hill (Breeder’s Gaz., 79 (1921), 
No,. 2 , pp. N9, 60, figs. 2). —An account of cooperative demonstration work under¬ 
taken by the Forest Service of the U. S. Department of Agriculture at the Santa 
Rita Range Reserve for the purpose of developing a type of range cattle suitable 
for Arizona conditions. 

Cattle feeding investigations, W. L. Blizzard (Oklahoma Sta . Bui. 134 
(1920), pp. 8-7, figs. 8). —To compare sunfiow r er silage and, darso silage for 
fattening baby beef, 2 lots of seven 425-lb. grade Hereford steers were fed for 
150 days, beginning January 16, 1920, on a ration of 11 lbs. of corn, 1.07 lbs. of 
cottonseed meal, 13 lbs. of silage and 2 lbs. of alfalfa hay. The lot fed sun¬ 
flower silage made a daily gain of 2.24 lbs. per head and the lot fed darso silage 
gained 2.29 lbs. Analyses of the two kinds of silage given in Bulletin 132 are 
repeated. ■ ■ 
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Some studies in cattle feeding, M. M. Desai (Poona Agr. Col. Mag., If 
(1919-20), No. 2-8, pp. 77-8//) .—The author describes a certain amount of suc¬ 
cess in feeding durra straw and dried cotton stalks to cattle in Guzerat during 
a pasture shortage, and reports proximate analyses of these materials and also 
a number of native grasses (Andropogon annulatm, Polytom bar bat a, Era - 
grosiis cynosuroides, Opkiurus cerymbosus, and Iseilema spp.). 

The durra stubble was chaffed and mixed with gul and linseed meal. The 
cotton stalks, which had been heaped in bundles, had the following percentage 
composition: Moisture 2.5, protein 11.75, ether extract 6.55, crude fiber 17.15, 
nitrogen-free extract 49.7, and ash 12.35. Owing to the high tannin content 
(9.14 per cent) only limited amounts were fed, but the animals voluntarily 
sought out the bundles in the field. 

Sheep feeding investigations.—Comparative rations for fattening wether 
lambs, W. T. Magee and A. E. Daklo'w (Oklahoma Sta. Bui. 188 (1920), pp. 4, 
fig. 1 ).—This is a report of a 96-day lamb-feeding trial begun November 20. 
The methods of feeding and the results are summarized in the following table: 


Results of a 96-day lamb feeding trial. 





Initial 

Daily 

Consumed per pound of gain. 

Lot. 

Concentrates fed and daily 
ration. 

ber of 
lambs. 

weight 

per 

head. 

gain 

per 

head. 

Cotton¬ 

seed 

meal. 

Kafir 

prod¬ 

ucts. 

Sudan 

hay. 

Alfalfa 

hay. 

Darso 

silage. 

1 

Cottonseed meal (0.375 lb.).... 

21 

Pounds: 
60.9 | 

Pounds. 

0.199 

Pounds. 
1.88 

Pounds. 

( l ) 

Pounds. 

9.29 

Pounds. 

Pounds. 
11.51 

2 

Cottonseed meal (0.55 lb.). 

22 

58.2 

. 213 

2. 5$ 

m 

8.32 


9.76 

3 

Kafir beads (0.841b.). 1 

22 

55.9 

.303 


2.76 


6.38 

7.21 

4 

Shelled kafir (0.791b.).. 

22 

56.3 

.333 


2.37 

- * - *+ ^ 

5.88 

6.53 

5 

Ground kafir (0.91 lb.). 

21 

5S.2 

. 334 

1 

3.00 ; 


9.98 



1 Kafir heads fed in limited amounts last IS days. 


Lot 2 went off feed after 70 days, but no losses occurred as a result of the 
heavy cottonseed meal ration. Lot 1 fed well to the end. Kafir in the head is 
considered too bulky a feed for lambs. Darso silage, being cheap, increased the 
profits of lots 8 and 4 in comparison with lot 5. 

Methods of feeding sheep during periods of temporary shortage of 
grazing, W. J. Stafford and E. A. Beistow (Jour. Dept. Ayr. Bo. Amt, 24 
(1921), No. 8 , pp. 421-498, 495-498, figs. 2 ).—The authors report observations 
on methods of hand-feeding sheep with chaff and grain for short periods, and 
conclude that a bag trough is less wasteful than a V-shaped wooden trough. 
The bag trough consists of old superphosphate bags supported on a framework 
of lumber and fencing wire. 

Accounts of a Hampshire Down dock, A. D. Hall (Jour. Min. Agr. [ Lon¬ 
don ], 28 (1921), No. 2, pp. 104-108),—In this paper are summarized the cost 
accounts of a purebred Hampshire Down dock for the year ended September 
29, 192©, in continuation of the 1918-19 accounts previously noted (E. S. R., 
48, p.570). 

The figures again illustrate the unprofitableness of pedigree ram breeding in 
England when home-grown feeds axe charged at farm prices. Part of the 
high cost is due to the necessity of crowding lambs for the August shows. 

■ ' Weight of fleece as related to length of wool, V. 0. McWhorter (Natl. 
Wool Grower, 11 (1921), No. 8, p. 14 ),—In this paper and the two whose titles 
follow, the author presents and discusses briefly some data collected in the 
course of the sheep breeding experiments of the tl. S. Department of Agricul- 
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tui’e. The material is the same as that reported by Marshall (EL S. R., 44, p. 
86*8) with the addition of the 1920 figures. 

Length of staple as related to fineness of fleece, V. O. McWhorter (Natl. 
Wool Grower, 11 (1921), No. 4, pp. 15, 16). 

Fleece and body weights as related to face covering, V. O. McWhorter 
(Natl. Wool Grower, 11 (1921), No. 5, p. 9). 

Some feeding tests with pigs, A. J. Perkins {Jour. Dept. Agr. So. Ansi., 
24 (1921), No. 6, pp. 471, 478-475). —This paper reports a six-week experiment 
showing increased gains when barley was supplemented by pig meals made of 
animal waste products put on the Sonth Anstralian market by the Metropolitan 
Abattoirs Board. The results are also cited in favor of the author’s contention 
that barley is best marketed through live stock. 

Some feeding experiments with dried blood, L. F. Newman (Jour. Min. 
Agr,. [London], 27 (1920), No. 8, pp. 266-271). —Pour lots of seven 55-lb. pigs 
were used in this experiment The lot fed corn meal alone lost 3 lbs. in 11 
weeks, while the lot fed corn meal and dried hlood made a total gain of 208 
lbs. The feeding of wheat offals alone and wheat offals plus dried blood re¬ 
sulted in total gains per lot of 21S and 284 lbs., respectively. The dried hlood 
consumed averaged about 4 oz. per head per day. At the close of the experi¬ 
ment some of the pigs in each lot were continued for four weeks on the experi¬ 
mental ration, half of the pigs receiving a kohl-rabi plant per day in addition. 
The green feed increased the gains except in the case of the wheat-blood ration. 

An experiment with fattening pigs to compare cooked potatoes with raw 
potatoes (Ireland Dept. Agr. and Tech. Instr. Jour., 20 (1920), No: 2, pp. 190- 
195). —In five experiments in different parts of Ireland in which pigs were fed 
potatoes and various grain mixtures, it was found that the fattening period 
was curtailed when the potatoes were cooked. 

Pig feeding and the cost of pork production, A. G. Ritston (Jour. 'Min. 
Agr. [London], 27 (1920), No. 4 , PP- 840-349, fig. 1 ).—The author deplores the 
decline in pig raising in England and the resulting increase in the import of 
pork products, and summarizes the accounts of a Yorkshire farm to show 
that pork production was profitable even in 1918-19, when feeds were abnor¬ 
mally expensive. 

Genetics in the crossing of poultry, R. Chodat (Goo. Phys. et Hist. Nat. 
Gendve, Compt . Rend., 88 (1921), No. 1, pp. 17-21). —The Fi of the cross Black 
Minorca $ X White Orpington $ resembled the Orpington in body form. The 
plumage was much like that of the wild jungle fowl, but with an excess of 
black. Of the Fa cocks one was pure white, two showed the cuckoo pattern, 
and four were colored more or less like the Fi cocks. Of the F 2 pullets one 
was black and four were white. One white pullet laid white eggs like the 
Minorca ; the other pullets, including the black, laid brown eggs. The author 
appears to have had no difficulty in classifying the TV individuals into 
Minorca and Orpington types. There was also clear segregation in the color 
of the tarsus. 

Lamona—a new breed of poultry, H. M. Lamon (Jour. 'Heredity , 12 (1921), 
Nm. 1 , pp. 2-29, figs. 27).- —This is a report of the successful issue of an attempt, 
begun in 1912 by the Bureau of Animal Industry, IJ. S. Department of Agri¬ 
culture, to develop a general purpose breed laying white-shelled eggs, by 
crossing established breeds possessing characters it was desired to combine. 

In the first season a White Plymouth Rock cockerel was mated to a Silver 
Gray Dorking hen, and in the second season Single Comb White Leghorn cock¬ 
erels were mated to the crossbred pullets and also to Silver Gray Dorkings. 
Selected offspring of these matings were used for subsequent breeding without 
further crosses with standard-bred fowls. The breed as finally formed is 
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characterized by long deep bodies, white-shelled eggs, white feathers, yellow 
legs, four toes, medium-sized combs and wattles, and red ear lobes. The last- 
named character was secured with considerable difficulty, but was desired as 
a distinguishing mark to differentiate the breed from the larger type of 
Leghorn. Various color markings appeared in the course of the experiment, 
particularly different types of barring, and a pen showing the pyle pattern is 
being bred. 

A footnote by G. M. Rommel states that the Secretary of Agriculture has 
directed that the breed be named after its originator. 

Calling 1 , a practical plan to eliminate the nonproducing lien, W. H. Allen 
(New Jersey Stas., Hints to Poultrymen, 9 (1921), No. 9, pp. 4 fly. I),.—This is 
an outline of the physical characteristics which are supposed to indicate whether 
a hen is laying or not in the summer. 

Milk a panacea for poultry ills, H. R. Lewis (New Jersey Stas., Hints to 
Poultrymen, 9 (1921), No. 8, pp. 4, fkL 1 )•—A general statement of the desira¬ 
bility of including milk products in the rations for growing chicks. 

Poultry keeping in fruit plantations, G. H. Gakrad (Jour. Min. Ayr. [Lon¬ 
don], 27 (1920), No 4> PP- 350-359). —The accounts of a 20-acre combined apple, 
plum, and poultry farm in Kent for five years are presented to show that 
poultry raising is a profitable adjunct to fruit growing for the small holder. 

The importance of the poultry industry to Ireland, L. Murphy ( Ireland 
Dept. Ayr. and Tech. Instr. Jour., 20 (1920), No. 2, pp. 208-216, pis. 2). —Data 
are presented showing the exports of poultry, eggs, and feathers from Ireland 
in 1908, 1909, 1918, and 1919, with particular reference to the export of eggs 
to Great Britain. Comparable data for other countries and other Irish agri¬ 
cultural products are also included. Increase in winter egg production by 
improved breeding and feeding methods is considered essential if the export 
trade in eggs is to be maintained under post-war competition. 

A treatise on silver fox farming, F. F. Tuplin (Alpine, Mich.: Author, 
1921, pp. [39], figs. 10). —This pamphlet On the feeding and management of 
silver foxes in captivity is based upon extensive experience of the author 
in Prince Edward Island and in Michigan, 

Aids to successful oyster culture.—I, Procuring the seed, T. C. Nelson 
(New Jersey Stas. Bui. 851 (1921), pp. 59, figs. 26). —This is the first bulletin 
of a series presenting in condensed form the results of the oyster culture 
investigations begun in 1S88 by the late Julius Nelson and continued since 
1916 by the author. A sketch is given of the reproduction of the oyster and 
the development of the larva, and there is a detailed account of the in¬ 
fluence of tides, currents, wind, wave action, salinity, and other factors on the 
abundance and distribution of the larvae, with notes on the destructive agencies 
and the depletion of the natural beds. The microscopic examination of the 
water to determine the distribution of the larvae is considered of prime impor¬ 
tance in seed production, so that the eultch can be put down only at spawning 
places and not scattered broadcast over the bottom. As an aid in this process, 
directions are given for the collection and examination of water samples. 

baiey 


The rate of growth of the dairy cow.—Extrauterine growth in weight, 
S. Brody and A. C. Ragsdale (Jour. Gen. Physiol., 3 (1921), No. 5, pp. 623-633, 
figs. 3 ).;—By plotting the monthly average gains against age, the authors found 
evidence of two postnatal cycles in the growth of Holstein and Jersey heifers 
at the Missouri Experiment Station. Inspection of the graphs showed that the 
maximum growth velocity in the first cycle occurred at about the age of 4.5 
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months in the Holsteins and at about 5 months in the Jerseys. The second 
cycle in both cases had a rather ill-defined maximum at 20 months. 

According to T. B. Robertson the rate of gain in each cycle should follow 
the equation of an autoeatalytic reaction. By means of simple graphical 
methods and Robertson’s tables 5 the authors have fitted such equations to their 
data. For the first Holstein cycle (9 months) they derived the formula 

l0 s550=^=0.158 (it—4.5) 

where t is the age in months and a? is the weight in pounds at age t. The 
equation for the first Jersey cycle (10 months) is 

Iog 44 4 —x ==(Ua9 ( 5 ) * 

In these equations the slight gain during the uterine growth cycle is ignored. 

A similar equation was fitted to the data on the second Jersey cycle, but 
owing to the disturbing influence of pregnancy and lactation on growth, the 
authors do not attach much significance to the results. 

Calf feeding experiment (Ireland Dept. Apr. and Tech. Instr. Jour., 20 
(1920), No. 2, pp. 201-204).— In view of the success with oats in previous calf 
feeding tests (E. S. R., 41, p. S73) more elaborate experiments were con¬ 
ducted in 21 centers during 1918 and 1919. The 70 calves fed skim milk (with 
a little whole milk and some buttermilk) and whole oats made a daily gain 
of 1.82 lbs. per head during an average feeding period of 122 days. The 70 
calves fed similarly, but with the oats crushed, gained 1.34 lbs. In one center 
whole oats caused digestive disturbances, and in another there was difficulty 
in getting calves to eat the whole oats. 

Fodder values for milk recording societies, and dairy herds, D. W. 
Stettakt (Scot. Jour. Agr., 8 (1920), No. 4, pp. 433-438).— This is an exposition 
of the methods of using the Scandinavian feed units (barley equivalents). 
These are considered better suited to dairy cattle than Kellner’s starch values, 
since the latter were based upon fattening experiments. The data are taken 
from the manuals of Hansson, whose paper on the extension of the feed unit 
system to dairy cattle has been noted (E. S. R., 31, p. 371). 

Milk recording in Scotland, W. Stevenson (Scot. Jour. Agr., 3 (1920), 
No. 4, pp. 379-391). —This is an account of the development of official milk tests 
in Scotland since 1903, with a description of the procedure now used by the 
Scottish Milk Records Association which was formally organized in February, 
1914. Each local society has its resident recorder, appx*oved by the association, 
who makes one-day visits in rotation to each farm in his circuit. There are 
provisions for unannounced inspections and “ surprise check tests.” 

“ Experience has confirmed the view that a very useful comparison is 
obtained by reckoning the yields at their estimated equivalent of milk of 1 per 
cent of milk fat. Such a comparison takes into consideration both the quantity 
and the quality of the milk. Cows with a milk record equivalent to not less 
than 2,500 gal. at 1 per cent of fat and heifers with a milk record equivalent 
to not less than 2,000 gal. at 1 per cent of fat are grouped into Ciass I. Cows 
and heifers with unilk records of less than two-thirds of these amounts, namely, 
1,660 and 1,330 gal., respectively, are grouped into Class III. AH cows and 
heifers with milk yields between these limits fall into Class XI.” 

Publication of the records of all Class I animals, with full particulars of 
ownership, was started in 1917. In the early days of milk testing owners 
objected to the publication of records, even of their good cows, but now the 
value of these records in increasing the prices of cattle is clearly recognized. 

6 Calif. Univ. Pubs. Physiol., 4 (1915), No. 21, pp. 211-228. 
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New world record fat producer, F. E. Ellis (Hoard's Dairyman, 61 (1921) t 
Wo. 24, p, 935 fig. 1). —The author reports that the Holstein cow, Bella Pontiac, 
owned in Ontario, gave 27,017 lbs. of milk and 1,258.4 lbs. of fat in a year’s 
Advanced Registry test completed in June, 1921, thus exceeding the record for 
fat production hitherto held by Duchess Skylark Ormstoy (E. S. R., 34, p. 472). 

Dairy fanning on arable land (Liverpool: R. Silcoclc d Sons, Ltd., pp. 144 , 
figs. 5).—This volume consists of five essays written, respectively, by J. C. 
Brown, J. Skinner, H. G. Robinson, W. Petre, and C. L. Goxon, offered in com¬ 
petition for prizes donated by the publishers. The essayists concern themselves 
particularly with suggestions for soiling systems for dairy cows, but many 
other aspects of dairy farming in Great Britain are considered. 

The milk supply of the city of Edinburgh, A. Cunningham and B. A. 
Thorpe (Scot. Jour. Agr ., 3 (1920), Wo. 4 , PP * 429-433). —The bacterial content 
of 40 samples of market milk collected in Edinburgh in the autumn of 1919 
varied from 20,000 to 29,000,000 per cubic centimeter. About half of the sam¬ 
ples contained lactose-fermenting organisms in high numbers. A table sum¬ 
marizes published milk counts in other cities throughout the world. 

Clarification of milk, C. E. Marshall, E. G. Hood, et al. (Jour. Dairy Set , 
3 (1920), No. 4i PP ♦ 245-259, fig. 1). —This is mainly a detailed account of the 
observations on the physical, chemical, and biological differences between clari¬ 
fied and unclarified milk reported in a preliminary paper (E. S. R., 44, p. 179). 
In addition to the points there noted, the authors emphasize the disturbances 
in the associative action of the organisms present that are brought about by 
the selective removal of the larger ones. 

The effect of pasteurizing temperatures on the paratyphoid group, E. M. 
Twiss (Jour. Infect. Diseases, 26 (1920 ), Wo. 2, pp. 165-170). —In a series of 
experiments the author found that various strains of Bacillus paratyphosus A, 
B. typhosus, B . enteritidis, and B. suipestifer survived in milk pasteurized for 
30 minutes at 60° C. and then cooled, while some strains of B. paratyphosus B 
survived similar exposure to 65°. The organisms were seldom recovered from 
plate cultures made immediately after pasteurization, but they were abundant 
in milk incubated at 37.5° for 24 hours after a period of cooling to simulate 
commercial practice. The negative results from plate cultures are attributed 
to the small size of the samples used. 

It is thought that only certain very resistant organisms survived the high 
temperatures and that the greater number died out as the temperature ap¬ 
proached 60°. 

Sudden physiological mutations in the lactic acid bacteria through in¬ 
dividual divergences, C. Gorini (Gompt. Rend. Acad. Sci . [Tam], 172 (1921), 
Wo. 22, pp. 1382-1384 ).—In pure cultures of Streptococcus lactims and other 
lactic acid bacteria, the author has found upon several occasions sudden spon¬ 
taneous changes in the physiological characteristics, particularly in the pro¬ 
teolytic action in milk cultures. In some cases the cultures returned later to 
their original state. This phenomenon is explained by Riehet’s principle of 
individual divergence, and in the author’s opinion indicates that a large number 
of the named species, subspecies, races, types, and varieties of lactic acid bac¬ 
teria will have to be discarded. 

, , Bacteriological investigations of the so-called yoghurt plants and kefir 
grains, J. Boeesma (Meded. Rijksseruminricht., 1 (1918), No. 7-8 pp. 344-373, 
figs. 10). —The author reports that the growths known as yoghurt plants are true 
kefir grains, being formed by Lactobacillus caucasicus B. Yeast, though present, 
did not contribute to the structure, and the occurrence of other organisms is 
accidental Much published work-..on the bacterial growths in fermented milks 
is reviewed. 
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On molded butter, F. W. J. Boekhout and J. J. O. m Vexes (Gentbl. Baht . 
[efc.], 2. Abt., 52 (1920), Vo. 1—8, pp. 89-45, figs. 2). —This is a report of a cul¬ 
tural and morphological study of a fungus, Hormodendron cladosporioides 
(Cladosporium herbarum ), found growing in black-green colonies on the surface 
of storage butter in Friesland. 

The mold seldom survived in butter containing more than 2 per cent salt, 
did not grow in the tub or on the paper, and had very little influence on the 
chemical composition of the butter. The temperature required to kill the spores 
in 10 minutes varied in different cultures from 43 to 48.5° C. The low thermal 
death point is thought to indicate that contamination occurred after pas¬ 
teurization. 

Commercial buttermilk, A. D. Bukke (Milk Dealer , 10 (1921), Wo. 8, p. 2).— 
In experiments with culture buttermilk at the Oklahoma Experiment Station, 
it was. found that wheying off usually occurred unless the acidity developed is 
between 0.6 and 0.7 per cent. The presence of gas-producing organisms in the 
starter also caused wheying off, but the viscosity of the culture seemed to be 
relatively unimportant. 

Making American cheese on the farm, C. M. Geee (U. S. Dept. Agr., Farm¬ 
ers' Bui. 1191 (1921), pp. 19, figs. 14), —Detailed directions are given for the 
manufacture of Cheddar cheese on a small scale. 

Methods of manufacturing ice cream, O. E. Williams (Creamet'y and Milk 
Plant Mo., 10 (1921), No. 4, PP- $4, 56, 58, 74). —An outline of methods for ice 
cream factories making up to 50 gal. per day. 

VETERINARY MEEIGIl'E. 

Chemical pathology, H. G, Wells ( Philadelphia and London: IF. B. Saun¬ 
ders Go., 1920, 4 . ed., rev., pp. 695).— In this fourth edition the subject matter 
of the preceding edition (E. S. R., 39, p. 79) has been thoroughly revised, par¬ 
ticularly the section on reactions of immunity, the growing bulk of material 
on which has necessitated a rearrangement of material with a separate chapter 
on anaphylaxis and allergy. There has also been added a chapter on the chem¬ 
istry of growth and repair, in which is included a brief discussion of vitamins 
and deficiency diseases. 

The presence of microparticles in the blood and other body fluids, S. H. 
Gage and P. A. Fish (Jour. Amer. Vet. Med. Assoc., 58 (1921), No. 4 * PP * S&fr- 
402, figs. 11). —This is a report presented at the annual meeting of the Ameri¬ 
can Veterinary Medical Association at Columbus, Ohio, in August, 1920. 

Diseases, ticks, and their eradication, A. Theilee { Union So., 'rim. Dept. 
Agr. Jour., 2 (1921), No. 2, pp. 141-159).— This is a popular summary of the 
status of knowledge of the subject. 

Report of the New York State Veterinary College at Cornell University 
for the year 1919-20 (N. Y. State Yet. Col , Bpt, 1919-20, pp. 28S , pis. S3) — 
The following papers are included in this report: Some Notes Regarding the 
Selection and Shipping of Material for the Laboratory Diagnosis of Anthrax, 
Blackleg, and Septicemia Hemorrhagica, by W. A. Hagan (pp. 51-54); Re¬ 
searches upon the Diseases of Breeding Cattle, by W. L. Williams (pp. 55-66) ; 
Acute Indigestion in Ruminants, by D. H. Udall (pp. 67-76); Infectious Enter¬ 
itis of Cats, by H. J. Milks and S. A. Goldberg (pp. 77-91); Coccidiosis in 
Cattle, by W. D. Way and W. A. Hagan (pp. 92-103); Pseudomonas pya- 
cyaneus as a Factor in Pneumonia of Swine, by R. R. Birch and X W. Benner 
(pp. 104-118); A Fatal Undiagnosed Disease of Cattle in the State of New 
York, by W. A. Hagan (pp. 119-127); The Diseases of the Oviduct of the Gow 
and Their Relation to Sterility, by H. L. Gilman (pp. 128-154) ; The Occur- 
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rence of Epithelial Tumors in the Domesticated Animals (pp. 155-169), and 
Epidermoid Carcinoma in Domesticated Animals (pp. 170-180), both by S. A. 
Goldberg; Studies on the Normal Blood of the Domesticated Animals.—I, Total 
Nonprotein Nitrogen, Urea, Uric Acid, Creatinin, and Sugar per 100 cc. of 
Blood, by 0. E. Hayden and M. Tubangui (pp. 181-192) ; The Bacterial Con¬ 
tent of the Genital Tract of Cattle, and Its Relation to Calf Infection, by C. M. 
Carpenter (pp. 193-202) ; A Study of Cloacitis in the Domestic Fowl, by S. A. 
Goldberg and J. P. Benson (pp. 203-222) ; Treatment of Side-Bone (Ossifica¬ 
tion of the Lateral Cartilages) by Shoeing, by H. Asmiis (pp. 223, 224) ; and 
Hog Cholera, by R. R. Birch (pp. 225-235). 

Report of the veterinary service for the year 1918—19, W. Littlewood 
et al. ( Egypt Min. AgrVet. Serv. Ann. Rpt., 1918-19, pp. 89.) —The first part 
of this report deals with the occurrence of and work with infectious diseases of 
live stock, the second part with the work of the veterinary pathological labora¬ 
tory, and the third part with the work of the School of Veterinary Medicine. A 
census report on the domestic animals in Egypt during 1918 as compared with 
1917 is appended, together with returns of animals slaughtered in abattoirs. 

Annual report of the Bengal Veterinary College and of the Civil Veter¬ 
inary Department, Bengal, for the year 1919— SO, P. J. Kerr and A. D.. 
MacGregor {Bengal Vet . Col. and Civ. Vet. Dept. Ami. Rpt., 1919-20, pp. 

/Z+2).—The usual annual report (E. S. R,, 42, p. 675). 

Annual administration report of the Bombay Veterinary College and 
Civil Veterinary Department in the Bombay Presidency (inchiding Sind), 
M. H. Sowerby, G. Taylor, and E. S. Farbrother ( Bombay Vet. Col. and Civ, 
Vet. Dept. Ann. Admin. Rpt., 1919-20, pp. 51 ).—This is the usual annual report 
(E. S. R., 43, p. 272), 

Annual administration report of the Civil Veterinary Department, 
Madras Presidency, for 1919—20, F. Ware and D. A. D. Aitchison {Madras 
Civ. Vet. Dept., Ann. Admin. Rpt., 1919-20, pp. 20).— The usual annual report 
(E. S. R., 43, p. ISO). 

Annual report on the Punjab Veterinary College, Civil Veterinary De¬ 
partment, Punjab, and the Government Cattle Farm, Hissar, for the year 
1918—19, H. T. Pease, J. Farmer, et al. (Punjab Vet. Col. and Civ. Vet. Dept, 
Ann. Rpt., 1918-19, pp. Ill-\-2-\~18~{-XVII) .—The usual annual report (E, S. R., 
40, p. 676). 

The principles of serum and vaccine therapy, S. IT, Gaiger ( Vet. Rcc., 88 
{1921), No. 1698, pp. 65-69). —A general discussion of active and passive im¬ 
munity and of the use of serum and vaccine alone and combined for the pro¬ 
duction of active and passive immunity. 

The transmission of specific immune bodies from the mother to the 
young, K. M. Howell and H. Ely {Jour. Infect. Diseases, 27 {1920), No. 6, pp. 
550-556 )'—'This study includes experiments on the effects of parturition m 
the antibody content of the serum of immune rabbits and their offspring, and 
the duration of immune bodies in the serum of the offspring. Six rabbits, be¬ 
fore pregnancy, were immunized, one each against human blood corpuscles, 
sheep corpuscles, Streptococcus vividans, type 2 pneumococcus, meningococcus, 
and Bacillus typhosus. A high degree of immunity was maintained by weekly 
injections of the immunizing agent during pregnancy, the injections being dis¬ 
continued after parturition. The serum from two rabbits and their young was 
examined at weekly intervals for hemolytic amboceptor, serum from four rab¬ 
bits and their young for bacterial complement fixing bodies, serum from two 
rabbits and their young for bacterial agglutinin, and serum from one rabbit and 
its young for opsonin. 
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Antisheep and antihuman hemolysin was decreased in immunized rabbits 
after parturition, complement fixing antibodies almost disappeared in all but one 
of the four rabbits tested, agglutinin decreased in one and remained constant in 
one, and opsonin decreased in the one rabbit tested. The serum of the young of 
these rabbits showed in the same order a small amount of hemolysin which de¬ 
creased rapidly, complement fixing bodies in one case only, some agglutinins 
but less than in the mother, and low points of opsonic extinction but a persist¬ 
ence of opsinin after 5 weeks. The complement fixing antibodies appeared to be 
less stable than the other immnne bodies studied and less readily transmitted 
to the young. ' 

A comparison of antigens for bacterial complement fixation, K. M. 
Howell and R. Anderson (Jour. Infect. Diseases , 27 {1920 ), No. 6 , pp. 569- 
575). —Eight different antigens prepared by various methods were compared 
as to specificity, anticomplementary and antigenic properties and antigenic 
range in rabbits immunized against the same bacterial strains that were used 
for the antigens. 

A simple antigen prepared by heating the washed suspension of bacteria in 
normal salt solution was found to be as satisfactory as the more complicated 
antigens. The authors are of the opinion, however, that the diversity in the 
choice of the most satisfactory antigen for different bacteria is such as to make 
it advisable, before starting an extended bacterial complement fixation study, to 
determine the antigen best suited for the bacteria used in the test. 

Foot-and-mouth disease, G. Moussu ( Rec . Med. Vet., 96 {1920), No* 7-9 , 
pp. 198-208). —The author discusses the epidemic of foot-and-mouth disease in 
Italy and other European countries during 1919-20 and reports the results of 
attempts to control and ameliorate the disease by immunization methods. These 
consisted first in hyperimmunizing, by means of repeated subcutaneous inocula¬ 
tion of citrated virulent blood, heifers recently cured of the disease, and using 
the serum from these animals both as a curative and preventive agent. In the 
former case subcutaneous or intravenous injections of 50 cc. each of the serum 
were without effect, the disease in all cases taking its normal course. Subcu¬ 
taneous injections of the serum into normal animals exposed to the disease 
postponed the appearance of the disease for about 17 days, thus indicating the 
production of a very transient immunity. 

In a series of experiments in which both serum and virulent blood (2 cc.) 
were injected simultaneously, the period of incubation was extended on an 
average to 29 days. In another series in which the virulent blood was injected 
intravenously the day following the subcutaneous injection of the serum, no 
signs of the disease appeared beyond an intense fever for several days following 
the inoculation. This suggested the use of intravenous injections of virulent 
blood as a substitute for the old method of inocculation by mouth. Experiments 
reported by collaborators of the author indicated that the intravenous injection 
of citrated virulent blood can be made without danger, and that such injections, 
while apparently having no effect on subjects already showing visible signs of 
the disease, if practiced on apparently well animals produce a benign form of 
the disease. This method of control is considered the most promising in view 
of the experiments reported. 

The adsorption of the virus of foot-and-mouth disease, H. Vat.l£e and 
H. Carr£ (Compt. Rend. Acad. ScL [Pam], 172 {1921), No, 3 , pp . 185 - 187 ).—■■ 
The authors report that after shaking a mixture of red blood cells with a sus¬ 
pension of aphthie ephithelium in physiological salt solution the virus is ad¬ 
sorbed by the cells, as shown by the ability of the washed cells to produce the 
disease on subcutaneous inoculation in cattle. After keeping such cells for 
48 hours at temperatures of from 0 to 2° 0. they are easily phagocytized by the 
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white corpuscles. Although a single inoculation of the adsorbed virus did not 
suffice to immunize experimental animals, the authors are of the opinion that 
this property of adsorption is of considerable significance in suggesting the ex¬ 
istence of intraglobular virus in infections in the course of which the microscope 
does not reveal the existence of a causative organism, and of making it possible 
to obtain for different diseases caused by filterable viruses phagocytable suspen¬ 
sions suitable for immunization experiments. 

Foot-and-mouth disease (Lancet [ London ], 1921, I, No. 5, pp. 281, 282 ).— 
This is an editorial discussion of the symptoms, cause, and treatment of foot- 
and-mouth disease, with a brief history of its appearance at various times in 
England and of the measures taken there to check and exterminate it. 

The treatment of epizootic lymphangitis by heated cultures of cryp¬ 
tococci, Fobgeot (Bul. Soc. Cent MM. V4t„ 96 (1920), No. 22-24, pp. 489-496).— 
The author treated epizootic lymphangitis by subcutaneous injections at S-day 
intervals of an emulsion of cryptococci heated at 65° C. for 1.5 hours and 
diluted in physiological salt solution to a dose of 5 mg. per cubic centimeter. 
The doses increased by 1 cc. each from 1 to 5 cc., the average duration of treat¬ 
ment being 57 days. Of the 20 horses thus treated 13 were completely cured, 
while the other 7 showed no benefit. The author is of the opinion that the 
procedure, while not universally successful, is at present the method of choice. 

Method of preparation and antigenic power of alcoholic extracts of 
tubercle bacilli, A. Bouquet and L. NSgse (Gompt. Rend. Soc. Biel. [Paris], 
88 (1920), No. 21, pp. 922-924). —In the method described sterilized, washed, and 
desiccated tubercle bacilli are subjected at room temperature for 24 hours to 
the action of acetone in the proportion of 0.001 gm. of the desiccated bacilli 
to 1 cc. of acetone. The mixture is then filtered, and the bacilli, after drying 
in the oven, are mixed with an equal volume of 96 per cent alcohol and are 
shaken at intervals for 48 hours and filtered. 

The alcoholic extract thus prepared is said to possess a much higher anti¬ 
genic power than the direct alcoholic extract. In aqueous solution, 1:10, it re¬ 
sists heating at 100° for 15 minutes. After evaporating the alcohol there 
remains a light grayish-white deposit insoluble in physiological salt solution 
in which is formed, on shaking, an emulsion of feeble antigenic power. If 
the precipitate is redissolved in alcohol, a liquid is obtained of the same 
activity as the original alcoholic extract. 

Combating bovine tuberculosis with vaccination, A. Eber (Ztschr. Tiiber- 
Jculose 27 (1917), No. 1-4, pp. 263-816). —This is an extensive review and dis¬ 
cussion of the literature on attempts at immunization of cattle against tuber¬ 
culosis, The conclusion is drawn that there is at present no method of im¬ 
munization which confers a sufficient immunity against natural tuberculous in¬ 
fection. A list of 295 references to the literature, covering a period through 
1914, is appended. 

A pleomorphic bacillus from pneumonic lungs of calves simulating 
Actinomyces, T. Smith (Jour. Mxpt. Med., 28 (1918), No. 3, pp. 833-844 , pis. 
4).—This is a report of investigations during the winter of 1917 of a disease 
of young calves, in which a bacillus was found associated in pure culture with 
an extensive lobar broncho-pneumonia in calves over four weeks old. This 
bacillus occurred in the exudate as a minute bacillus in small groups. In 
cultures it appeared in three forms, namely, as a bacillus, as a coccus-like 
endospore or arthrospore, and as a conglomerate Actinomyces-like flake or 
colony with peripheral clubs. It was not appreciably pathogenic when in¬ 
jected'into certain small laboratory animals. The author suggests the name 
Bacillus actinoides tor it. and leaves it to future investigations to determine 
whether or not it is specifically identical with Lignites actino-bacillus. 
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The etiological relation of Bacillus actinoides to broncho-pneumonia In 
calves, T. Smith {Jour. Expt. Med., S3 {1921), No. 4, pp. 441-469, pis. 9, ftps. 
7 ).—This is a report of investigations in continuation of those above noted, 
conducted during the course of an outbreak of pneumonia among calves belong¬ 
ing to a dairy herd in which about 100 calves are raised annually. 

“ A broncho-pneumonia of calves in the early months of life is described and 
its etiology associated definitely with a minute bacillus, B. actinokles. B. 
pyogenes, B. bovisepticm, and, less frequently, staphylococci and streptococci 
may appear later in the affected lungs. Subcutaneous injections of cultures 
of B. actinoides produce large indurations ending in necrosis. Similarly intra¬ 
tracheal injections produce circumscribed necroses of lung tissue. The cultiva¬ 
tion of B. actinoides and its morphological peculiarities have been sufficiently 
described and illustrated in an earlier publication to insure success on the part 
of those who attempt to isolate it.” 

Experiments on the vaccination of sheep, H. A. Gins ( Ztschr . Eyg. u . 
Infektionslcranlc., 90 {1920), No. 2, pp. 822-836). —The author reviews briefly 
the literature on the vaccination of sheep against sheep pox, and reports results 
from his own experience indicating that vaccination with sheep-pox virus is 
entirely feasible, leads to no generalization of the virus but only local manifesta¬ 
tion, and results in a protection against fatal doses of the sheep-pox virus. 

Two methods of vaccination are recommended, subcutaneous injection and 
inhalation of fresh virus. The latter method is thought to offer considerable 
promise as a rapid means of vaccinating a large number of sheep. The pos¬ 
sibility is suggested of accomplishing this by placing a number of sheep in a 
small chamber and saturating the air with the virus by the use of an automatic 
spraying device operated from without 

Protozoan forms and their relation to diarrhea and colitis in shotes, 
W. W. Dimocic {Jour. Amer. Yet. Med: Assoc., 58 {1921). No. 4, pp. 413-426 , 
figs. 2). —In studies made by the Kentucky Experiment Station of a disease of 
shotes, which is apparently the same as the condition commonly classified as 
intestinal necrobacillosis, infectious necrotic enteritis, infectious colitis, in¬ 
fectious diarrhea, etc., careful examination of the bowel content indicate that 
certain protozan forms may he important factors in initiating the disease. Micro¬ 
scopic examinations of the intestinal contents have been made of 75 pigs, and 
the organisms encountered have been identified as Balantidium cold suis and 
Trichomonas suis. , In considering the evidence, It is concluded that there is 
quite as much to show that T. suis is the primary cause of the disease 
(infectious colitis) as there is for any of the different bacteria that have been 
studied. 

Investigations of the occurrence of the shot© typhoid bacillus in healthy 
swine and in swine affected with hog cholera, E. Tormann ( Centbl. Baht. 
[etc.1, 1. AM., Orig., 82 (1919), No. 7, pp. 532-559). —This is a contribution on 
the question of the primary pathogenicity of this microorganism and on the 
occuranee of bacteria of the colon typhoid group in swine. 

Determination of the total volume of erythrocytes and leucocytes in the 
Mood of, the horse by means of the hematocrit, L. Montandgn (Recherches 
sur le Volume Total des Erythrocytes et Leucocytes dans le Sang du Cheval d 
VAide de VH&naiocrite. Inaug. Thesis , XJniv. Bern, 1919 , pp. 25).— An inaugural 
thesis in which the variation in percentage of the blood corpuscles found in 
horses of different ages and sexes is reported upon. 

Equine vaccine,and serum therapy, ,H. T. Hughes (Yet Rec., $8 ( 1921 ), 
No. 1704, pp. 198-198). —This is a general discussion of vaccine and serum 

67287*—21-7 
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therapy with special reference to equine diseases. The article closes with a 
brief survey of work done along these lines in the British Expeditionary Forces 
in France. 

Blood findings in pulmonary emphysema of horses, E. Atjgsbtjrger 
(Blutbef uncle deim Lungendampf des Pferdes. Inaug. BissUniv. Bern . 1019, 
pp. 32).—' This inaugural dissertation reports studies of the blood made in 
emphysema of the lungs of horses, and includes a list of 25 references to the 
literature. 

A new strain of transmissible leukemia in fowls (strain H), V. Elleb- 
mann {Jour, Expt. Med., S3 (1921), No. J h pp. 539-552, figs. 3). —“A new strain 
of fowl leucosis has been transmitted through 12 generations of fowls. An 
increase in virulence was observed during its passage. This was shown in a 
shortening of the interval between innoeulation and death. The increase in 
virulence does not affect the number of successful inoculations, which remains 
approximately constant in from 20 to 40 per cent of the birds employed. 

“ As with former strains, the disease manifests itself in various forms; i. e., 
myeloid and intravascular lymphoid types. A single lymphatic case was ob¬ 
served. In several intravascular cases a diminution in the hemolytic power of 
the serum was established. This phenomenon was absent in a number of 
myeloid eases. 

“Active immunization can not be produced by means of the subcutaneous 
injection of virulent material. The finding of previous experiments that the 
virus is filterable has been confirmed. The inoculation of human leucemic 
material into fowls gave negative results.” 

Tuberculosis of fowls, B. A. Gallagher { U . 8. Dept. AgrFarmers ’ Bui. 
1200 (1921), pp. 11, figs. 3). —This is a popular summary of information in 
which the nature and importance of this affection in fowls are pointed out. 

Observations on the effect of ipecac in the treatment of infectious 
enter'o-hepatitis (blackhead) in turkeys, H. M. and P. Wegeforth (Jour, 
Pharmacol, ami Expt. Ther,, 17 (1921), No. 3, pp . 249-259). —Investigations by 
the authors at San Diego, Calif., are said to have demonstrated that infectious 
entero-hepatitis of turkeys can be cured by the administration of suitable doses 
of ipecac. “ It has also been shown that in turkeys experimentally infected by 
the feeding of viscera taken from a turkey succumbing of the disease can be 
prevented from contracting the disease by either the oral administration of the 
fluid extract of ipecac or by the ingestion of the powdered drug with the 
food. Further, it can be said that the disease failed to make its appearance 
among the turkeys on a ranch which for several years previous had been visited 
by epidemics of the disease in a virulent form, the prevention being attributed 
to the prophylactic administration of ipecac with the food. 

“A routine was established on the ranch whereby any bird showing symp¬ 
toms of blackhead was immediately separated from the rest of the flock and 
given by mouth ten drops of the fluid extract of ipecac three times a day. 
This dosage was continued for three days, after which it was decreased to 10 
drops twice a day for three days and later once a day for the same period. 
After treating 6 or 8 turkeys with ipecac, we found that instead of needing 
autopsies the birds were recovering and could later be turned back with the 
flock. Of the 52 young birds forming our supply of clinical material, 82 were 
attacked by the disease. Under the ipecac treatment, 29 of these recovered 
completely, making a mortality of less than 9 per cent Of 5 of the old birds 
contracting the disease during the same period 3 were cured while 2 were lost; 
those lost were very severe cases, almost fulminating in character, and suc¬ 
cumbed in less than two days. Twenty of the young birds never contracted the 
disease.” 
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A remedy for mange in white rats, 0. Kennedy ( Science, n. sen, 58 (1921), 
No. 1372, p. 364 )•—Experiments at the Minnesota Experiment Station have 
shown that pine oil applied with a soft brash will cause the parts affected with 
Notoedres alenis to heal very quickly. 

Some observations and experiments on insect flagellates, with special 
reference to artificial infection of vertebrates, C. A. Hoare ( Parasitology , 
IS (1321), No. 1, pp. 67-85). —In experiments on artificial infection of mice 
with CritMdia melophagia, Herpetomonas jacuhim, and E. calliphorae , the 
author was unable to confirm the results obtained by A. Laveran and his 
collaborators, finding no traces of infection or of the presence of any forms of 
flagellates in the animals experimented upon. 

RUBAI ENGINEERING. 

The development of institutions under irrigation, G. Thomas (New York; 
Macmillan Co., 1920, pp. X+293, pis. 2). —The purpose of this book is to relate 
the story of the development of irrigation institutions, particularly in the State 
of Utah. Special attention is drawn to the early history of such development. 
Chapters are included on individual, partnership, and community canals in 
early days; the land system; water legislation, 1S49-1SS0; county courts and 
the control of irrigation water; city control of water; irrigation districts; 
county water commissioners; district or trial courts and irrigation; supreme 
court decisions and irrigation; thirty-eight years of irrigation legislation; the 
Bear River Canal; State irrigation projects and State assistance of private 
projects; the Carey Act; the Reclamation Service; drainage; and the legisla¬ 
tion of 1919. 

Report of the Water Conservation and Irrigation Commission for the 
year ended June SO, 1920 (N. B. Wales Water Conserv. and Irrig. Comm. 
Rpt., 1920, pp. 44). —This report contains data on irrigation areas established 
and controlled by the State, irrigation schemes under consideration, water con¬ 
servation works constructed by the State, national works maintained by the 
commission, artesian and shallow well boring, and licensed works for stock 
and domestic water supply, Irrigation, and other purposes. 

The application of water in irrigation, A. C. Jennings (Rhodesia Agr. 
Jour., 18 (1921), No. 1, pp. 56-64, figs. 7). —Practical information on the laying 
out and preparation of land in a suitable manner for irrigation and on the 
application of irrigation water with reference to conditions in Rhodesia is 
given. 

Quality of irrigation water in relation to land reclamation, G. S. Scofield 
and F. B. Headley (Jour. Agr. Research [ U.S .], 21 (1921), No. 4, PP* 265-278) .— 
Studies conducted by the Bureau of Plant Industry of the U. S. Department of 
Agriculture on the action of irrigation waters, containing excessive quantities 
of salts, on soils are reported and discussed. 

Attention is drawn to certain irrigated soils which are impervious to water 
and become hard and difficult to work when dry. As a result of the present 
investigation the conclusion is reached that the trouble with these soils is 
not due to sodium carbonate exclusively, but that it may be induced by the so- 
called neutral salts of sodium as well. When soils containing excessive quan¬ 
tities of sodium chlorid or sodium sulphate were leached with pure water, 
similar results were produced as when such soils were irrigated with water 
containing sodium carbonate. 

It was also found that this injurious effect of sodium salts is much reduced 
if the salty soil is first leached with a solution of some salt of calcium or 
aluminum. A soil so treated may be subsequently ieached with pure water 
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without developing the symptoms of a reduced permeability and an alkaline 
percolate. If the irrigation water contained calcium salts equal to or in excess 
of the sodium salts, the soil rendered salty by such water was less likely to 
become impermeable when subsequently leached with pure water or with 
water containing these salts in the same proportion but in lower concen¬ 
trations. 

The further conclusion is drawn that the quality of irrigation waters should 
be judged not only by considering the total quantity of the salts in solution or 
the proportions of the acid radicles, but also the proportion of the sodium to 
the calcium and magnesium. It is suggested that water, to be safe for long- 
continued irrigation, should be relatively rich in calcium and magnesium. 

Water power in the Union of South Africa, I-IJ3, F. E. Kanthack (So. 
African Jour . Indus., 3 (1920), Nos. 8 , pp. 717-733; 9, pp. 794-802; 10, pp. 927- 
932, figs. 2). —A general review is given of the available water power resources 
of the Union of South Africa. 

Part 1 deals with the topography of South Africa and the hydrographic 
conditions of the Union, and estimates the volume of water which can be used 
for future extensions of irrigation. In part 2 data are presented on the area 
of land at present irrigated and the area capable of being irrigated in the 
future. The total area irrigated is about 1,378,518 acres, and the area esti¬ 
mated to be potentially irrigable after 1930 is about 1,482,700 acres. Attention 
is drawn to the premier claim of agriculture for irrigation water, and the 
conflicting claims of irrigaton and water power, the unsuitableness of irriga¬ 
tion storage works for water-power schemes, and possible sources of water 
power are discussed. In part 3 the cost of storage and coveyanee of water 
is discussed in detail. 

Water-power schemes for the Union, F. E. Kanthack (So. African Jour. 
Indus., S (1920), Nos. 11, pp. 1043-1051; 12, pp. 1131-1141 ).—In the first part 
of this article the water-power possibilities of some 50 of the rivers of the 
Union of South Africa are discussed, together with an outline of the water 
law of the Union relating to power development Part 2 deals with the 
water-power possibilities of the Vaal and Orange Rivers. 

Hydraulics of the Miami flood-control project, S. M. Woodward ( Miami 
[Ohio] Conserv. Dist., Tech. Rpts., pt. 7 (1920), pp. 343, pi. 1, figs. 125).— This 
report embraces the considerations determining the decision as to the type of 
protection system to be adopted on the Miami flood-control project and the gen- 
eral matters of a hydraulic nature necessary to be used in the design of 
structures. 

The order of presentation shows (1) the general nature of the problem in 
the Miami valley, (2) a general comparison of the various flood protection 
plans considered, (3) a more detailed description of the adopted plan, the 
way it will function in practice, and its effect upon the activities of the valley, 
and (4) a thorough detailed technical discussion of the principles, theories, and 
methods of making the voluminous hydraulic calculations required in develop¬ 
ing the details of the plan. These embrace especially the capacities of retard¬ 
ing basins, the flow through outlet conduits, the methods of predicting the 
effects of retarding basins upon definite floods, the determination of the size of 
dams, outlets, and spillways, the principles governing the design of channel 
improvements, and the proper coordination of the different retarding basins 
and' channel improvements, 

Contract forms and specifications, A. E. Morgan et al. (Miami [Ohio] 
Conserv. IMstTech. Rpts., pt. 6 (1918), pp. 192, pis. 3).— This report brings to¬ 
gether the legal documents and specifications prepared for letting the contracts 
for construction of the Miami Conservancy District 
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Results of run-off experiments with muck soil (Engin. and Contract 

55 (1921), No. 15 , pp. 863-365, figs. 1) .—This is an abstract of a paper pre¬ 

sented by F. G. Elliott before the Florida Engineering Society, in which experi¬ 
ments on the determination of run-off from muck soils, such as occur in the 
Florida Everglades, are reported. The principal factors studied were storage 
and evaporation of moisture, the most advantageous water level for growing 
crops, and subsidence of muck soils under drainage and cultivation. The appa¬ 
ratus used consisted of a water-tight sheet-iron box 2 ft. square and 4 ft. deep, 
filled with a section of muck soil in its natural condition, growing grass. 

It was found that muck soil has a very important storage capacity for 
moisture when the water table is at a favorable level. The records of the soil 

boxes showed in the beginning on virgin muck soil that each 3 in. of soil 

above water leved was capable of storing 1 in. of rain. Later, after the soil 
became more compact by tillage and drainage, the storage factor was reduced 
1:4, and finally to the ratio of 1: 5, which latter has been maintained for the 
past three years. It is concluded (1) that the storage capacity of muck soil 
is a drainage factor of considerable value, varying directly as the depths of soil 
above the water table; (2) that in designing a drainage system for muck land 
account may be taken of the storage value of the soil, provided ditches of 
relatively deep section are used and at sufficiently close intervals to secure a 
good depth of water table and for restoring and preserving the storage value 
of the soil; (3) that soil storage tends to equalize run-off, and its effect will 
extend to the main canal system as well as to the lateral system; and (4) 
that deep soil above the water table is a great protection against flood. 

Leveling data showed that subsidence varying in amount from 2 to 34 ft took 
place during six years on drained land in the upper Everglades. Subsidence 
apparently takes place from the surface downward and is confined almost 
entirely to the zone above water level. Ditch capacity is reduced by diminished 
depth and slope. The lower the water table the greater and more rapid was 
the subsidence, and vice versa. The data indicate that too deep drainage should 
be guarded against, not only from the standpoint of subsidence but also because 
muck was found to resist the reabsorption of moisture once it becomes too 
dry. The kind and intensity of cultivation also affected the amount and rate 
of subsidence. 

On the basis of these studies a drainage layout is suggested for such soils, in 

12 , 

which drainage capacities are represented by the equation D— 

in which D is the discharge in cubic feet per second per square mile and A is 
the area in square miles. In this layout the maximum water level in ditches 
is to be 1 ft. below the ground surface, the depth of lateral ditches not less 
than 54 ft., and their spacing not over $ mile. The water level is to be reduced 
before the beginning of the rainy season to not less than 50 in. below the 
surface. The depth of farm ditches is to he not less than 44 ft. and the 
spacing not over 660 ft. “ In virgin muck soil 8 ft. or more in depth the ditches 
should he cut 8 ft. deep in order to have as much as 5^ ft. after three or four 
years of drainage and cultivation. This minimum depth of 54 ft, must be 
preserved, and can be through maintenance from time to time. Where partial 
subsidence has already taken place allowance may he made accordingly. 
Ditches within reasonable limits and where practicable should be deep and 
narrow rather than broad and shallow.” 

Fourth ■ report of. State highway engineer and State engineer of. Hew 
Mexico, L. A. Giluett (N. Mem. Highway and State Engm. IBien^ Rpt, 4 
(1919-20), pp. 108 , pis. 25, fig. I).-—Data are reported and discussed on the 
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work and expenditures of the offices of the State highway engineer and State 
engineer of New Mexico for the period from December 1, 1918, to November 30, 
1920, 

Eighth biennial report of the State highway commissioner for the period 
October 1, 1918, to September SO, 1920, J. Allen (Wash. State Highway 
Gommr. Men . Rpt., 8 (1919-20), pp. 169, pis. 10). —This report contains data 
on the work and expenditures of the Washington State Highway Commission 
for the biennial period from October 1, 1918, to September 30, 1920. 

Subgrade testing apparatus used by Illinois Highway Department, H. P. 
Clemmek (Good Roads, n. ser., 21 (1921), No. 18, pp. 181 , 182, figs. 8). —A 
description is given of the apparatus and methods used on tlie Bates experi¬ 
mental road in studying subgrade conditions and behavior of the pavement 
These include subgrade testing cylinders and a device for reading the change 
in position of the hearing plug which follows the downward movement of the 
pavement and the upward movement of the subgrade. 

Investigations on fundamental principles in wood conservation, F. Moll 
(Untersuchungen tiler Geset&massigJceiten in der Holzlconservicrung. Jena; 
Gustav Fischer , 1920, pp. [3]+23).—Studies on the action of inorganic com¬ 
pounds on the fungi which cause decay in wood are reported, the purpose being 
to establish the fundamental principles of such action as related to the treat¬ 
ment of wood for preservation. 

It was found that the poisonous action of salts against wood-destroying fungi 
is an additive action of the ions. The poisonous ions tested were found to be 
in the order of their effectiveness, mercury, silver, cadmium, cyanid, copper, 
zinc, iron, cobalt, chromium, and fluorin. Magnesium and aluminum ions, con¬ 
sidered to be the most alkaline and acid ions, respectively, were practically in¬ 
effective. The poisonous action was found to depend on the solubility in water 
of the salt and its ability to disassociate into ions in solution. Each ion pos¬ 
sessed a specific poisonous action as well as ability to enter into a specific re¬ 
action. The effectiveness of compound ions was found to depend upon the 
individual action of each of their constituents. 

Mixing of other salts with active compounds retarded disinfection or has¬ 
tened it, but did not influence the final results. The effectiveness of a given 
quantity of a soluble salt or salt mixture was found to depend solely upon the 
quantity of active constituents in the solution or mixture and on their specific 
effectiveness. 

It is concluded that these experiments place the use of salt mixtures for the 
impregnation of wood as a protection against decay and fire on a new scien¬ 
tific basis. As long as the mixed salts do not form insoluble precipitates or 
complex compounds, each individual ion is concluded to retain its specific ef¬ 
fectiveness unchanged, and the effectiveness of the mixture as a whole can be 
considered as the sum total of the effectiveness of the individual ions or mole¬ 
cules. 

The penetration of creosote in various sizes of sawed lumber and round 
piling, R. H. Raw son (Amor. Wood Preservers 9 Assoc. Proc16 (1920), pp. 
74-71, figs. 4) .—Mathematical and graphic data are presented on the relation 
existing between the shape of a piece of Douglas fir timber and the depth of 
penetration on treatment with a given amount of creosote oil. The formula for 
the penetration of creosote in various sizes of sawed lumber is derived and 
presented as follows: 

l± A. 2//&+<q* pm 

2 "V V 2 / 45.818 
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in which 5, d, and t represent the width and depth of the lumber and the depth 
of penetration in inches, respectively, and P represents tlie pounds of creosote 
per cubic foot of wood. A corresponding formula for round timber is pre¬ 
sented as follows: 


1 = 


D 



PD 2 

45.818 


in which D represents the average of the diameters at top and butt. 

Effect of storage of cement, D. A. Abrams (Lewis Inst. Struct. Materials 
Research Lab , Bui. 6 {1920), pp. 28, figs. 10 ).—Tests on the effect of storage 
for periods up to two years of three different lots of Portland cement in dif¬ 
ferent kinds of packages and under different conditions on its concrete and 
mortar-making properties are reported. 

The cements were stored (1) in the laboratory, (2) in the basement of the 
building, and (3) in a shed in the yard, usually in lots of from 800 to 1,200 
lbs. in standard cloth sacks. In one group of tests two brands of paper sacks 
were also used, and in another group the cloth sack containers were covered 
with thin layers of either Portland cement or hydrated lime. Tests were made 
at ages of 7 and 28 days, 3 months, and 1 and 2 years on samples taken imme¬ 
diately upon receipt from the dealer’s warehouses and after storage for 3 and G 
months and 1 and 2 years. 

The report includes the results of compression tests of about 1,000—6 by 12 
in. concrete cylinders, about 1,000—2 by 4 in. cylinders of 1:3 standard sand 
mortar, and about 500 miscellaneous tests. Tests have been under way for 34 
years. It was found that there was no essential discrepancy between the 
results of compression tests of 1: 5 concrete in the form of 6 by 12 in. cylinders 
and those of tests on 1:3 standard Ottawa sand mortar in 2 by 4 in. cylinders. 

Compression tests of concrete and mortar showed a deterioration in strength 
with storage of cement for all samples, for all conditions and periods of stor¬ 
age, and at all test ages. The deterioration was greatest for the samples stored 
in the shed in the yard and least for the samples stored in the laboratory. 
The basement storage was nearly as severe as that outdoors. The deterioration 
was greater during the first three months than for the later 3-month periods. A 
greater deterioration was found in the tests made at the age of 7 days than, at 
28 days and later test ages. After three months’ storage, in the shed in the 
yard, the cement had 80 per cent of its original strength, after sis: months’ 
storage 71 per cent, after one year’s storage 61 per cent, and after two years’ 
storage 40 per cent. The deterioration was probably greater in these tests 
than would be found in a larger lot of cement stored under similar conditions. 

The effect of storage of cement on the concrete or mortar strength seemed 
to be largely a question of the age at which concrete or mortar is tested 
The average concrete strength of cement stored in the shed in the yard when 
tested at 7 days (for all periods of storage) was 64 per cent of the strength 
when received from the warehouse, at 28 days 71 per cent, at 6 months 78 per 
cent, at 1 year S2 per cent, and at 2 years 85 per cent. A somewhat similar 
relation was found for other storage conditions. It is considered a matter 
of the utmost importance to note that the strength of concrete is. not per¬ 
manently reduced to the low values found in the 7 and 2S day tests. 

For periods up to 14 years there was no marked difference in the quality of 
cement stored in cloth and in paper sacks. The two brands of paper sacks 
gave almost identical results. Only a slight advantage was found from the 
protection of cement in cloth sacks which were covered by thin layers of 
cement or hydrated lime. 
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The most favorable storage condition (in laboratory) and the least favor¬ 
able (in basement and shed) gave strengths of the same order of magnitude, 
indicating that the possibilities of improving the storage condition of cement 
in sacks in this climate is rather limited. Storage of cement prolonged the 
time of initial and final setting, but only slightly affected the normal con¬ 
sistency. The deterioration of 'cement in' storage appears to be due to absorption 
of atmospheric moisture, causing a partial hydration, which exhibits itself in 
reducing the early strength of the concrete and in prolonging the time of 
setting. 

Only a negligible quantity of lumps were formed up to one year’s storage. 
Tests on concrete using only broken lumps of cement gave considerable strength. 

Brief discussions of storage of cement on the work and a bibliography on 
the effect of storage of cement are given. 

Determination of the mechanical efficiency of internal-combustion en¬ 
gines, V. L, Maleev ( Gas Engine, 28 {1921), No. 8 , pp. 53-58, figs. 5). — A num¬ 
ber of studies on methods for determining the mechanical efficiency of internal 
combustion engines are described, and related factors, including apparatus, are 
discussed. 

Rdsumd of [U. S/J Bureau of Standards fuel study, H. C. Dickinson (Jour. 
Soc. Automotive Engin8 (1921), No. 5 , pp. It82-lt86, figs. 6). —These studies 
have included work on fuel characteristics and economy and detonation. 

Studies of characteristics and economy with three different grades of gaso¬ 
line, including aircraft gasoline, commercial gasoline, and aviation gasoline 
containing about 15 per cent of kerosene showed that under the conditions of 
the test there was no significant difference in the total consumption of the 
three fuels when delivering the same number of horse-power hours under the 
same conditions. 

The studies of detonation led to the conclusion that whatever the nature of 
detonation it Is largely dependent upon the timing of the explosion with 
respect to the position of the piston. This means the regulation of the time 
at which the maximum rate of burning takes place. 

[Official gasoline and kerosene analyses, 1920], B. E. Bose and E. T. 
Caslek (Fla. Dept. Agr. Quart. Bui., 81(1921), No. 1, pp. 152-285). —This section 
of this report contains the results of official analyses of 1,197 samples of gaso¬ 
line and 414 samples of kerosene collected for inspection in Florida during 
1920, and special analyses of 14 samples of gasoline sent in by firms and indi¬ 
viduals. 

Implements and machinery, G-. S. Henderson (Agr. Research Inst . Pusa, 
Sci. Rpts., 1919-20, pp. 18-26). —The details of accomplishment, fuel consump¬ 
tion’, and working costs, including all expenses except depreciation and interest, 
of a steam plowing tackle and two tractors, covering a period of one year in 
India, are presented and discussed. 

Tractor and implement blue book (St. Louis: Midland Pub. Co., 1921, pp. 
359 , figs. 119).- —This is a standard buyers’ guide for farm implements and 
machinery of all kinds. 

Nebraska tractor tests, O. W, Sjogren (Jour. Soc. Automotive Engin., 
8 (1921), No. 5 , pp. 891-895 , figs. 6) .—-The important features of the tractor 
tests conducted at the University of Nebraska are reviewed and typical results 
summarized to show the weaknesses exhibited by the tractors tested. 

The difficulties encountered by tractors* are classified into five divisions as 
(1) engine troubles, which are dependent upon the design of the engine and the 
correlation of different parts, (2) accessory troubles, which depend upon the 
choice of the proper accessories and their adaptation to the engine, (3) proper 
correlation of the parts and the design of the chassis to fit the engine and permit 
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its most efficient use, (4) testing of finished tractors by others than designing 
engineers to bring out minor difficulties, and (5) rating the tractors to give a 
liberal allowance for overload. 

The Nebraska tractor law and rules for official tractor tests, O. W. 
Sjogren, E. E. Brackett, C. W. Smith, and F. It. Nohavec (Nebraska 8ta. Circ. 
IS (1921), pp. 8, figs. 1). —This is a revision of Circular 10 of the station (E. S. 
R., 42, p. 784). 

Comparative experimental studies on hay and silage cutters, M. Conti 
(Rev. Facult. Agron. y Vet. Buenos Aires , 3 (1920), No. 2, pp. 138-148 , figs. 5 ).— 
Studies made in connection with work in progress at the National University 
of Buenos Aires on the development of the most rational type of knife for hay 
and silage cutting are reported. 

Two general types of cutter are distinguished—(1) those with the knife 
mounted on a circular revolving frame at right angles to the axis of rotation 
and (2) those with the knife mounted on a revolving cylinder parallel to the 
axis of rotation. Tests of four cutters, two of each type, are described. The 
two right angle cutters and one of the cylinder cutters were of the hand- 
operated type, and the fourth cutter was a large engine or motor-operated type. 
One of the right angle cutters had two straight blades and the other had two 
curved blades of so-called logarithmic spiral shape. The hand-operated cylin¬ 
drical cutter had one helicoidal shaped blade and the motor-operated cutter two 
helieoidal shaped blades. The respective operating speeds were 50 to 60, 50 
to 60, 100, and 600 r. p. m., and the respective maximum diameters of revolu¬ 
tion were 27, 42, 7.3 and 10 in. The knife lengths of the cylinder cutters were 
11 and 10.6 in., respectively. 

The tests were conducted with dry corn. The quantity of cut stalks from the 
first three cutters varied with the speeds from 295 to 550 lbs. per hour. Ten 
stalks were fed at a time to these cutters and 15 stalks to the motor-operated 
cutter. The amount of mechanical energy utilized by each cutter is shown In the 
following table: 


Mechanical energy absorbed by silage cutters . 


Cutter., : 

■ ■ : 

R. p. in. 

Lengths 
of cut. 

Energy 

absorbed 

in 

catting. 

| Energy : 
! absorbed 
at each 
cut. 

Energy 

absorbed 

running 

empty. 

Cuts per 
second- 

Cutting 
force at 
| knife 
| edge. 




Foot- \ 

Foot - 

Foot- 





Inches. 

pounds. 

pounds. 

pounds.■ 1 


: Pounds. 

No. 1.. 

64 

1.6 

171.0 

77.3 

45.8 

2.2 

44.0 

Do. 

100 

1.6 

94.6 

28.4 


3.3 

]> 14.5 

Do... 
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The mechanical energy absorbed by the three hand-operated cutters was in¬ 
versely proportional to the speed. About twice as much energy was required by 
the hand cylinder cutter per cut as by the two other hand machines when operat¬ 
ing at the same speed. The spiral-shaped knife cutter was superior to the 
straight knife cutter. The length of cut apparently did not influence the energy 
requirements. 

The results are taken to indicate the advantage of cutters Nos. 2 and 3, and 
also the necessity of establishing a definite relation between' the geometric form 
of the knife, a convenient peripheral speed, and the weight of the frame. 
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Handbook of building construction, G. A. Hool and N. C. Johnson (New 
York and London: McGraw-Hill Book Co., Inc., 1920, vols, 1 , pp. XLIV-\-802 , 
figs. 1018; 2, pp. [2]-f 803-1474, figs. 407) .—This work in two volumes is in¬ 
tended to provide the architect, engineer, and builder with a reference covering 
the design and construction of the principal kinds and types of modern build¬ 
ings and their mechanical and electrical equipment. 

Part 1 deals with design and construction, part 2 with estimating and con¬ 
tracting, and part 3 with mechanical and electrical equipment. Part 1 contains 
sections on structural theory, designing of structural members and connections, 
structural data, general designing data, construction methods and equipment, 
and building materials. 

Temperature not affected by ventilation, R. L. Patty (Swine World, 8 
(1921), No. 16, pp. 9 , 39) . —In a contribution from the South Dakota Experiment 
Station, the author describes a test conducted by the farm building ventilation 
committee of the American Society of Agricultural Engineers on a liog house 
80 by 28 ft. 

It was found that with over 1,200 cu. ft. of air circulating through the house 
every minute of the night, changing the air completely every 16 minutes, the 
temperature remained practically constant although the outside temperature 
dropped 4 or 5°. There was a difference of from 18 to 25° between the outside 
and inside temperatures. The house is of the type having low side walls, com¬ 
paratively low overhead space, and large continuous skylight windows. There 
were 19 small outside doors opening out of the pens and one opening into an 
adjoining building. Eight of these doors were doubled on the west part. There 
were six fresh-air-inlet flues 9 in. in diameter on each side and three pairs of 
15-in. out-take flues extending up to three large aerators on top. 

Hygrometer readings showed that there was practically no excess moisture in 
the air. It was also found that the suction effect of the aerators on top was not 
necessary to maintain air circulation, although it had a decided influence. 

RITUAL ECONOMICS AND SOCIOLOGY. 

Rural problems in the United States, J. E. Boyle ( Chicago: A . C. McClurg 
& Go., 1921, pp. 142). —In this book, one of the National Social Science Series* 
edited by F. L. MeVey, the author discusses broadly certain rural institutions, 
the home, the school, the country church, store, bank, and newspaper, and the 
farm bureau in their relationship to present social and economic problems of 
rural communities. 

Organization of rural community buildings, W. G. Nason (U. S. Dept 
Agr „ Farmers' Bui. 1192 (1921), pp. 42, figs. 10). —This publication is designed 
to give suggestions as to the financing and control of community buildings. 
Articles of incorporation, constitutions, and by-laws are offered. The laws of a 
number of States with regard to such public buildings and directions for the 
organization and erection of these centers are included. 

An American land policy, R. T. Ely (In America and the New Bra. New 
York: E. P. Dutton & Go., 1920 , pp. 127-149)- —This paper is found in a sym¬ 
posium on problems, conditions, and policies of social reconstruction as brought 
about or affected by the war, edited by E. M. Friedman. The discussion brings 
out conditions of land ownership, tenancy, and taxation that are said to be 
more favorable in the United States than in other countries, as well as certain 
unfavorable features of tenancy and private" land settlement. Widespread 
ownership of land, an established minimum for a farmer’s holding such as will 
enable him to support and educate his family fairly, relatively easy attainment 
of land ownership, a socialized rural and urban population, and a wide dxstribu- 
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tion of the Increment of land values are suggested as ideals on which to base 
an American land policy. Definition and classification of the lands of the 
United States are urged, as are also public ownership of natural resources and 
strategic and submarginal lands, and the establishment of State and Federal 
land commissions to promote and regulate tenancy and wise land settlement 
and to afford better credit facilities. 

■ The drift toward the city, B. H. Hibbard (In America and the New Era. 
New York: E. P. Dutton & Go., 1920 , pp. 151-165, figs. 8 ).—In these pages of 
the volume noted above the author discusses changes in the extent of the rural 
population of the United States on the basis of census data, and points out cer¬ 
tain geographic sections where marked changes have taken place. Economic 
conditions influencing the migration cityward are discussed, and social and 
educational needs in rural districts are briefly noted. It is concluded, however, 
that it is not yet time to deplore the farm population situation. 

Land settlement, H. A. Smith (A 7 . S. Wales Statis . Register, 1918-19 , pt. 18, 
pp. 951-997). —This report continues information previously noted (E. S. R., 43, 
p. 191) relating to alienation and occupation of lands in New South Wales for 
the year ended June 30, 1919, with summaries and comparisons for earlier 
years. 

The agriculture of Utah, F. S. Harris (Utah Sta. Circ. 44 (1921), pp. 32, 
figs. 19). —Census and other available data are tabulated and illustrated on 
maps of the State to show the crops and live stock produced, climate, soils, 
and other agricultural information. 

Has the Belgian Kongo a promising agricultural future? E. Leplae (Rev. 
Gin. Agronn. ser10 (1920), Nos. 1 , pp. 16-26; 2, pp. S8-98; 3, pp. 114-132; 
4, pp . 171-187). —The author answers his question in the affirmative, pointing 
out three measures which he deems necessary for the agricultural development 
of this Belgian colonial possession, namely, the establishment of improved 
means of transportation, encouragement by the administration of colonization 
by Belgian farmers, and the training of agricultural laborers among the natives. 

The question of agricultural labor after the war, G. FrcSlxch {Jour. 
Landw .* 64 (1916), No. 1-2, pp. 9-22). —In this article, written during the war, 
the author holds that wherever possible there must be an extension of acreage 
of hand cultivated crops in Germany after the war, in spite of the fact that 
more intensive labor is required than in the production of grains. Such a 
system of agriculture would require the use of more imported labor, and since 
the neighboring countries formerly contributing to the labor supply would need 
all the workers in home fields, German agriculture must look farther east¬ 
ward* even to the possible utilization of coolie labor. 

In regard to the question of home colonization, it is said that many phases of 
this means of improving the labor conditions at home are as yet undeveloped 
and indefinite. It is maintained, however, that one advantage involved is that 
the labor of the youths between 14 and IT years of age may be used at home 
in farm workers* colonies, without detriment to the young people and with 
advantage to the agricultural situation. 

• Suggestions for a national marketing program for the country’s agri¬ 
cultural products, G. Livingston (Emn. World, n. ser., 22 (1921), "No. 1 , pp. 
5-7; also in Banker-Farmer, 8 (1921), No. 8 , pp. 5, 6, fig . 1).—The program sug¬ 
gested here includes 11 lines of wmrk, as follows: The establishment of 
national standards for farm products, government inspection, complete' and 
authentic market reporting, development of foreign markets for surplusses, 
improvement of methods of handling products during marketing,' farmers’ 
cooperative marketing, information as to marketing costs*'equal protection of 
agriculture and industry -by the tariff, development of a.'financial policy, pro- 
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vision of adequate transportation facilities, and regulation of potential 
monopolies. 

Cooperative advertising, a social service as well as a powerful sales 
force, D. Francisco ( Los Angeles, Calif. Fruit Growers' ExcJi. [1919], pp. 23, 
figs. 13 ).—Arguments for cooperative advertising as a means of enlarging the 
basic market, lowering the cost of selling, spreading the season, commanding 
competitive markets, and improving the quality of a product are illustrated 
with statistics and graphs relating to the marketing activities of the citrus 
fruit industry through a period of years. 

The development of prices of agricultural machinery and tools since 
the outbreak of the war in relation to the business organization of farms, 
H. Schwanecke ( Mitt. Deut . Landw. Gesell., 35 {1920), Nos. 37, pp. 405-498; 
88 , pp. 509-512; 89, pp. 518-521; 40, pp. 538-587; 41, pp. 544-549; 42, pp. 558 - 
562 ).—Considerable tabulated data with discussion are given here, indicating 
German exports and imports of agricultural machinery of various kinds before 
the war, prices of materials used in their manufacture, increases in price and 
contributing factors, and the effect of recent high prices on the demand. It 
is stated that the question before the farmer is whether he can afford to pay 
the high prices demanded, or whether he should modify his business to avoid 
purchases at the present time. 

Study is made of wages, agricultural labor cost, horse labor required, prices 
of agricultural machinery and supplies, and prices received for products for 
the period 1910-1913, comparing three size-groups of farms in this respect. 

It is pointed out in conclusion that operating costs, taxes and insurance, 
wages, and expenses for machinery and seed supplies have increased at a 
greater rate than property values. The cooperative use of machinery is 
suggested as one feasible method of meeting this item of cost of operation. 

Farm records and accounts, H. M. Eliot and H. B. Killough ( Texas Sia . 
Bui. 264 {1920), pp. 40, figs. 14 ).—Four parts of this bulletin discuss inventories, 
records of sales and purchases, income tax returns, and records of crops and 
live stock produced and sold as phases of farm accounts, giving sample pages 
to illustrate methods recommended. 

Seasonal labor requirements are discussed as a factor in farm business 
planning (pp. 31-38) on the basis of data presented from a slightly different 
point of view in a bulletin previously noted (E. S. B., 38, p. S9). 

Part 5 offers a few practical rules of farm arithmetic. 

The Market Reporter (U. S. Dept. AgrMarlzet Rptr., 8 {1921), Fo$. 23, 
pp. 353-86S, figs. 2; 21 h pp. 369-884 , figs. 3; 25, pp. 885-400; 26, pp. 401-416, 
figs. 2 ).—These numbers offer the usual abstracts of market information to 
about June 18, 1921. Special articles in No. 23 review the production and 
consumption of wool in 1920 in Western Europe, North America, and the 
Southern Hemisphere with comparisons for prewar years, and report this 
season’s acreage of wheat in Italy as approximately the same as the average 
of five prewar years, while imports have returned to prewar levels. 

Characteristics of the market for fruits and vegetables in Pittsburgh are 
noted in No. 24. No. 25 contains a report on the area of cotton planted in 
Egypt in 1921, notice of the further extension of the Bureau of Markets radio 
market news service, and a summary of emergency tariff rates on leading 
farm products compared with rates of 1913 tariff act 

Suggestions for a national marketing program by G. Livingston, noted on 
page 395 from another source, are offered in No. 26, together with a summary 
of 1920 apple production, prices, and movement 
Monthly Crop Reporter (U. 8. Dept. Apr., Mo. Crop Rptr., 7 {1921 ), Fo, 6 , 
pp. 61-72, figs . 5)«—The usual monthly estimates of acreage and condition of 
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important crops, summaries, brief articles, and tabulations of data as to 
stocks, farm value, and the prices received are given in this number. 

Figures based on reports received from country banks in answer to a ques¬ 
tion as to interest rates for short-time loans to farmers are tabulated by 
States and grand divisions as of April, 1912, 1913, 1920, and 1921. They in¬ 
dicate that the Georgia average rate for 1921, 10.36 per cent, is the highest 
of any State average, and is about 73 per cent higher than the lowest State 
average, 6 per cent, reported from several North Atlantic States. It is shown, 
however, that the present spread in the different sections of the country is not 
quite so wide as formerly. 

Illinois crop report (III. Dept . Agr . Circ. 292 (1920), pp. 51 ) —Revised sta¬ 
tistics for 1919, together with statistics of acreage and yields, prices of im¬ 
portant crops, and wages of farm labor for 1920 as secured cooperatively 
by State and Federal authorities are given here by districts and counties. 
Brief notes on the winter wheat and rye sown in the fall of 1920 are offered, 
and special tables are included which indicate the relative importance of 
Illinois as the third agricultural State of the Union. 

[Agricultural statistics for the Netherlands] ( Ja-arc . Konink. Nederlanden, 
Rijh Europa, 1915, pp. 213-228; 1916, pp. 193-208; 1917, pp. 200-214; 1918, pp. 
202-216; 1919, pp. 206-220). —The pages noted of these volumes continue agri¬ 
cultural statistics previously noted (E. S. R, 36, p. 393). 

[Agricultural statistics of Sweden] ( Staffs . Ai'sbok Sverige, 8 (1921), pp. 
68-91). —These pages add statistical summaries and comparisons for later 
years to the series previously noted (E. S. R, 44, p. 492). 

[Land tenure and settlement and agricultural and pastoral production 
in Australia], G. H. Knibbs (Off. Yearbook Aust18 (1901-1919), pp. 261-420 , 
figs. 6). —These pages continue information previously noted (E. S. R, 42, 
p. 894). 

Agricultural and pastoral statistics, M. Fraseb (Yew Zeal. Gas., Sup., 
1920, pp. 8309-8347) .—Tabulated statistical data are published here, showing 
by counties and districts of New Zealand for the season 1919-29 the area sown 
to the principal crops, actual yields, total area in cultivation and in occupation, 
numbers of live stock, numbers of farm employees, and the number and power 
of the various classes of farm machinery on holdings over one acre in extent. 

AGRICULTURAL EDUCATION 

Semicentennial history of the University of Illinois.—-I. The movement' 
for industrial education and the establishment of the university, 1840— 
1870, B. E. Powell ( Vrbana, III.: Vniv. III., 1918. voL 1, pp. XXII+681, pis . 
20, fig. 1). —This volume of the semicentennial history of the University of 
Illinois, with an introduction by E. X James, deals with the movement for in¬ 
dustrial education and the establishment of the University of Illinois, 1840- 
1870. It includes the Illinois plan for a system of land-grant colleges, its in¬ 
troduction into Congress and enactment into law T , and sketches of the lives of 
the men who led in this movement. An appendix contains documents from 
which much of this material was obtained. 

Wisconsin, J. F. A. Pyre (New York: Oxford Vniv. Press, 1920, pp. [TTJl-f- 
419, pis. 13 fig. I).—This is a history of the University of Wisconsin, including 
an account of the early settlement of the State of Wisconsin. 

Massachusetts independent vocational schools in operation July .1, 
1920 (Mass. Dept. Ed. Bui, No. 7 (1920), pp. 120).— This bulletin is a revision 
of that published in 1914 (E. S. R, 82, p. 288). It comprises a summary of the 
number of schools according to type; laws under which the schools are oper- 
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ated; a descriptive catalogue of all State-aided vocational schools, including, 
among others, 2 day industrial schools for girls, 1 evening industrial school for 
women, 10 day homemaking schools for girls, 29 evening practical art classes for 
women, 6 separate agricultural schools, 15 agricultural departments in high 
schools, and 11 evening or short unit course agricultural departments; courses 
offered; and conditions of admission. 

Some of the possibilities of the rural school survey, G. W. Stone ( Wis. 
Teachers' Assoc. Proc(1919), pp. 201-211). —Information on how district 
surveys were made and used in the schools of Dane County, Wis. 

The organization of agricultural instruction in the Republic of Mexico 
based on the establishment of farm schools, R. Escobae (Rev. Agr. 

5 (1920), No. 7, pp. 5JjS-556 , fig. 1). —This is an outline of a project, together 
with general regulations, for the establishment of farm schools, as approved 
November 11, 1920, by a council of the chiefs of the General Direction of Agri¬ 
culture. This is to he in force until December, 1921, when a meeting of dele¬ 
gates from the different farm schools that may have been established is to dis¬ 
cuss necessary modifications. 

Horticulture: Report on the State gardening school and horticultural 
schools for 1919 ([Norway Landbruks Dept.} Landbruks Direkt. Ber. Tillaeg 
G , 1920, pp. G-1Q7, figs. 20). —This is a detailed report on the work of the 
gardening and horticultural schools in Norway in 1919. 

Symposium of garden supervisors from coast to coast. Baltimore, 
Pittsburgh, Cincinnati, Louisville, St. Louis, Kansas City, Seattle (Nature- 
Study Rev., 17 (1921), No. 3, pp. 103-120, figs. 3). —This symposium comprises 
the following articles: Home Gardens of Baltimore, by A. Derringer; Garden¬ 
ing in the City School Curriculum, by J. A. Hellinger; School Ground Improve¬ 
ment Resumed in Cincinnati, by L. Lamarre; Extracts from the Supervisor's 
Report, Louisville, Ky., by E. Yunker; Functioning the School Garden with 
the Home Garden, by H. C. Irish; School Gardening Viewed Vocationally [in 
Kansas City, Mo.], by C. L. Quear; Notes from a Home Garden Supervisor 
[in Seattle], by H. Seaman; and Nature Gardens in New York City, by V. E. 
Kilpatrick. 

Illinois school garden section (III. State Teachers' Assoc., Jour. Proc, 66 
(1919), pp. 170-181). —This is a brief repoi't of the meeting of the school garden 
section of the Illinois State Teachers’ Association on December 30, 1919, in¬ 
cluding a paper on The Normal Plan, by C. F. Miller, which describes the plan 
of organization and work of the children’s garden club at the Illinois State 
Normal University, Normal, Ill., organized eight years before, and which had 
enrolled 549 active members who tilled over 20 acres of land. 

Children’s gardens in a steel town, L, S. Thomas (Nature-Study Rev., 
17 (1921), No. 3, pp. 131-Ufl, figs . 3).—The author describes the children’s 
garden work instituted in 1913 by the welfare department of the U. S. Steel 
Corporation in the city of Duquesne, Pa. i 

The small .agricultural fair, 0. E. Remey (Mass. Dept « Agr. Giro. 17 (1920), 
pp. 23). —This is a discussion of the organization and activities of the agri¬ 
cultural community fair and its mission in encouraging production, solving 
farm labor and marketing problems, keeping boys and girls on the farm, pro¬ 
viding entertainment, etc. 

Interesting the farmer in education, J. L. Ditnbab (III. State Teachers' 
Assoc., Jour. Proc. 66 (1919), pp. 125-130). —This is a statement of some of 
the practical things undertaken by the schools to-day to arouse the interest 
of the farmer by concrete applications to the various activities of farm life. 



1921] 


AGRICULTURAL EDUCATION 


S99 


Natural history studies: An anthology from the author's own works, 
J. A. Thomson (New York: Henry Holt & Co., 1921, pp. [ VIII}+244, figs. SO ).— 
This book consists of selections from the author’s own works, arranged by 
seasons. 

Be patriotic, vote for a national tree (Nature-Study Rev., 11 (1921), No . 
3, pp. 123-121, fig. 1 ) .—Descriptive notes are given on nature lessons in the 
study of trees in an endeavor to educate the voters in the eighth grade of the 
schools of Washington, D. C., in the selection of a national tree in. a national 
campaign launched by the American Forestry Association. 

Elementary home economics, M. L. Matthews' (Boston: Little , Brown 
& Co., 1921 , pp. XX4 -343, figs . 105). —This book, arranged for use in the ele¬ 
mentary schools, comprises projects in (1) sewing and textiles, involving the 
selection of clothing and garment making, and (2) foods, their selection, prep¬ 
aration, and preservation, and the planning of meals from the nutritive aspect 
and economic viewpoint. Lessons on the house and its care are correlated with 
the other work whenever possible. Laboratory exercises, home problems, and 
reference questions are included. 

Foods and cookery and the care of the house, M. L. Matthews { Boston: 
Little , Brown & Co., 1921 , pp. XVI+189, pi. 1, figs. 44). —This volume, which is 
intended for classes beginning the study of the subject, deals with foods and 
their selection, food preparation, and meal planning. Preliminary lessons in 
cookery precede the “ projects,” making up the major part of the book, which, 
besides the three meals, breakfast, luncheon, and dinner, include food preser¬ 
vation, Christmas lessons, and supplementary lessons dealing with the care of 
the house and food for the sick. Home problems are included in order that 
the home and school w'ork may he correlated. 

Many illustrations and a full index add to the usefulness of the volume. 

Household mechanics in the Detroit public schools, E. L. Bedell {Manual 
Training Mag., 22 (1921), No. 10, pp. 316-323). —The author describes the 
one-year course in*' household mechanics which is replacing the manual training 
course in the eighth grade of the public schools in Detroit. The purpose of the 
course is to present a study of the structure and materials of a modern dwelling 
house and to teach the use and maintenance of all household appliances. A 
detailed outline of the course, together with lists of the necessary equipment, 
is given. 



NOTES 


Michigan College and Station.—The State appropriation for the ensuing 
biennium aggregated $990,000, the largest sum in the history of the institu¬ 
tion. This amount is equally divided between the two fiscal years, and embraces 
$140,000 for the cooperative agricultural extension work, $400,000 for the con¬ 
struction and equipment of a home economics building, and $450,000 for a 
library building. 

Several revisions in the curriculum have been adopted, effective with the 
new academic year. These changes afford opportunity for a wider choice 
among courses, particularly by juniors and seniors. In dairying, new courses 
are offered in dairy barn management, market milk production, and dairy 
farm management. Courses are also offered in stock judging and dairy and 
beef cattle. Other changes involve additional work in farm mechanics and 
farm crops, and a general course in genetics, which is to be fundamental to 
all similar work in other departments. 

The home economics courses have also been reorganized so that students 
may now take general science work with a minimum of home economics sub¬ 
jects ; a technical course for training teachers, dietitians, extension specialists, 
and similar professional workers; or a general home economics course to pre¬ 
pare for teaching in elementary and secondary schools, social service workers, 
teachers in related fields, and home making. The departments of household 
science and household arts have been combined, the entire instruction force 
being designated as professors, associate or assistant professors, or instructors 
in home economics. 

The resignations are noted of Miss Coral ft. Havens as extension specialist 
in home economics, effective June 20; C. W. Wald as extension specialist in 
potatoes and vegetables, effective March SI; and Ezra Levin as research as¬ 
sociate in soils and muck crops, effective June 30. Dr. C. H. Burgess, professor 
of poultry husbandry and poultry husbandman, has resigned, effective Janu¬ 
ary 1, 1922, and has been granted leave of absence until that time. 

Frank Davenport has been appointed assistant in bacteriology, beginning 
July 1. 

Washington College and Station.—The first units of the new poultry plant, 
consisting of a colony laying house 24 by 30 ft. and a colony brooder house 12 
by 24 ft, are now under construction. In addition, contracts have been let for 
a 2-story incubator house 38 by 60 ft., a 2-story feed house 30 by 40 ft., a 
breeding and laying house 16 by 196 ft., a brooder house 16 by 120 ft., and an 
additional colony brooder house 12 by 24 ft. The plant will be constructed in 
units so that it may be added to as the future may require. It will be used as 
a laboratory for instruction in poultry, both for vocational and college students, 
and for experimental work in breeding and poultry production. 

It is expected that the buildings will be completed at the opening of the 
college year. 
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Funds for the support of agricultural education and research in 
this country continue to be almost wholly of public origin. This is 
not surprising in view of the elaborate system of institutions built 
up by the Federal and State Governments. None the less a consid¬ 
erable number of individuals have from time to time evidenced their 
'interest and belief in these activities by private contributions. 

About ten years ago an attempt was made in these columns 1 to 
assemble data regarding these contributions, and numerous instances 
were mentioned of appreciable and timely assistance which had been 
afforded by private aid. It was brought out, for example, that 
several substantial bequests considerably antedated the passage of 
the original Morrill Act of 1863. The contribution of relatively 
small sums of money by Mr. Orange Judd in Connecticut in 1873 
and Prof. Levi Stockbridge in Massachusetts in 1878 was also cited 
as largely instrumental in initiating experimental work in these 
States and thereby paving the way to a comprehensive national 
experiment station system. 

The last decade has not brought many gifts of outstanding im¬ 
portance, but the record is by no means barren. In the field of 
collegiate instruction, perhaps the largest in amount has been a 
$1,000,000 fund received in 1916 by the Delaware College for general 
purposes from a donor whose name has been withheld. This gift 
has enabled the institution to erect several new buildings and increase 
its endowment funds, thereby greatly improving the facilities for 
agricultural instruction as well as other phases of its work. 

A grant of $250,000 by the General Education Board was made in 
» 1912 to the George Peabody College for Teachers at Nashville, Term.., 
to establish the Seaman A. Knapp School of Country Life. This 
gift was contingent on the raising of an equal sum. by the institution, 
and led to the development of this school, which now offers courses 
in agriculture, rural education, rural economies, home economics, and 
related sciences and arts, and operates what is known as the Knapp 
Demonstration, Farm. 

A notable bequest, estimated at about $4,000,000 in value, was 
announced in 1920 following the death of Mr. Ohio C. Barber. The 

* E. &, 3EL, 25, p. 401. 
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bulk of his estate was left to five trustees with instructions to found 
the Ohio 0. Barber Agricultural and Industrial School on his two- 
thousand acre farm at Barberton, Ohio. The will provided for 
“ education along agricultural and industrial lines and all things 
pertaining thereto', for the benefit of men and women of this and of 
succeeding generations to aid them in becoming industrious and 
useful citizens, and especially looking to the development of proper 
treatment of soil as well as to the development of manufacturing 
industries connected and affiliated therewith.’ 3 

The transfer to the State of Vermont of the agricultural school at 
Lyndon, with land and equipment "valued at $150,000, was effected 
by its founder, Mr. Theodore N. Vail, in 1914. In 1917 a farm of 
130 acres at Newington, Conn., on which about $50,000 had been 
expended for improvements, was tendered the Connecticut College 
for school purposes by Mr. Austin C. Dunham. 

Two gifts to local communities for agricultural work have been 
reported. One of these was an elaborate farmers’ club house, dedi¬ 
cated in 1914 at Seymour, Ind., as a memorial to Capt. Meedy W. 
Shields, founder of the town and donor of the funds utilized in erect¬ 
ing the building. The second was a bequest by Mr. Clinton C. Haynes 
of an estate of $20,000 in the town of Wilmington, Vt., “ for the 
benefit of agriculture in said town.” The investment of the fund 
was required, the income being annually applied for lectures, experi¬ 
ments, and other purposes tending to promote the agricultural in¬ 
terests of the community. 

Private contributions for experimental purposes have not infre¬ 
quently taken the form of gifts of land. Thus, Purdue University 
has received three important gifts of this sort. The first of these 
was the so-called Moses Fell Annex, comprising two tracts of 360 
and 120 acres each at Bedford in southern Indiana, and donated 
by Hon. Moses F. Dunn in 1914. One of these tracts contained ex¬ 
tensive limestone quarries yielding considerable revenue. The chief 
restrictions imposed by the bequest were its utilization primarily for 
experimental and demonstration purposes, and work along these 
lines in horticulture, animal husbandry, and soil and crop improve¬ 
ment has been in progress for several years. 

The second tract was given the university in 1919 by Mr. William 
E. Pinney and his daughter, Mrs. Myra P. F. Clark, as a means of 
u permanent service to the agriculture and country life of northern 
Indiana.” This tract consisted of two parcels, the Pinney-Purdue 
Farm and the Pinney-Purdue Soil Experimental Field, of 400 and 
67 acres, respectively, and is being used to study various agricultural 
problems of the region. 

The third tract consists of 385 acres of virgin forest land in Ran¬ 
dolph County, and does not become available until December 1. 1921. 
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This property, given by Mrs. Henry Davis and known as the Henry 
Davis Forestry Farm, is required to be maintained as a forest pre¬ 
serve and refuge for wild life. Commercial cuttings are not permit¬ 
ted, but it is expected to carry on experiments in the acclimatization 
of useful plants. 

In 1917 the West Virginia Station received a bequest- from Mr. 
Lawrence A. Reymann of an estate of over 900 acres of improved 
land, well equipped with buildings and with 125 head of purebred 
Ayrshire cattle, the entire plant being valued at about $120,000. 
The purpose of the gift as stated is to promote, develop, and advance 
the science of agriculture in its most comprehensive ^scope, and in 
addition to give special attention to the breeding and development of 
Ayrshire cattle. 

In several other States individuals or communities have provided 
land for the experiment station to enable it to carry out local or 
special experiments. For instance, a tract of over thirty acres in 
Hardin County was given the Universitjr of Illinois in 191’7, this 
making the twenty-sixth tract to be given it for agricultural work. 
In 1919 a tract of five farms in Maine, aggregating over a thousand 
acres, was donated by Mr. P. W. Sprague of Boston to the Maine 
Agricultural and Industrial League, primarily for demonstration 
purposes. Within the last year two tracts have been conveyed to 
Cornell University by individual gifts for a fresh-water biological 
field station and a wild-life preserve for research and study. 

Land for the citrus substation at Lake AldrecI, Fla., was donated 
in 1919 by citrus growers of Polk County, together with funds for 
the erection of a building and the maintenance of the substation. A 
study by the Florida Station of pineapple diseases was also made 
possible about the same date by funds placed at its disposal by 
growers of St. Lucie County. 

During the past summer considerable work in tobacco improve¬ 
ment was instituted by the Connecticut State Station. A tract of 
thirteen acres was acquired from funds accruing under the Lockwood 
bequest of 1894, and cooperation with the newly organized Connecti¬ 
cut Valley Tobacco Improvement Association has been possible 
through funds supplied by this association of growers, packers, and 
dealers supplementing a State appropriation of $10,000. 

An interesting experiment which would not have been possible 
with funds available from other than private sources has recently 
been begun in Indiana. An exhibit made at the Indiana State Fair 
and later at the International Live Stock Show at Chicago, showing 
models of a specific farm in run-down condition and rehabilitated 
on a scientific plan, attracted the attention of two gentlemen who 
offered to purchase the farm in question and finance its renovation. 
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The farm was purchased the past spring, new buildings erected and 
others repaired, and a definite farm system laid put. The purchase 
price and improvements will represent a total expenditure of from 
$100 to $120 an acre. A local committee, consisting of the president 
and vice-president of the local farm bureau, the county agent, And 
a merchant, is operating the farm, with the advice of specialists at 
Purdue University, through a working foreman. Local initiative 
is thus stimulated and is practically in charge of the enterprise, 
which, if successful, will benefit not only the community but other 
sections. Everything will be conducted on a practical basis and 
strict accounts kept, and incidentally the university and station ex¬ 
pect to get some quite accurate data. 

The University of Tennessee has been the recipient of two inter¬ 
esting bequests. One was the Strong legacy of 1915, compromised 
after considerable litigation to include $65,000 and certain real es¬ 
tate, about $35,000 becoming available for the College of Agricul¬ 
ture. The other was a gift of $25,000 from Miss Mary Boyce Tem¬ 
ple in 1919 for the carrying on of certain agricultural tests by the 
division of agricultural extension. 

An income of about $2,000 a year became available to the Uni¬ 
versity of California in 1920 through the will of Mr. J ames Horgan 
for the promotion and development of agriculture, especially at the 
University Farm at Davis. In 1915 the Washington Station was 
given $1,000 by Mr. William Anderson for studies of diseases of 
domestic animals. 

The Biggs Cereal Station was organized by the Sacramento Val¬ 
ley Grain Association, Inc., of California on a subscription basis to 
develop new and more profitable crops for the valley, and a tract of 
about fifty acres of land and buildings costing $6,000 were provided. 
In 1912 this plant was turned over to the Bureau of Plant Industry, 
U. S. Department of Agriculture, for operation as a field station in 
connection with its cereal investigations and devoted quite largely 
to rice experiments. Somewhat similarly, the plant of the Virginia 
Truck Station at Norfolk was donated in 1917 to the State by the 
local truckers’ association which had organized it. A fig experi¬ 
ment station under the auspices of the J. C. Forkner Fig Gardens 
began operation near Fresno, Calif., in 1920, about ten acres being 
available for experimental purposes. 

Two noteworthy projects of the past year have been the founding 
of the Thompson Institution for Plant Research at Yonkers, N. Y., 
and the American Food Research Institute at Leland Stanford 
University. For the latter institution, a grant of $700,000 has been 
made by the Carnegie Corporation of New York for maintenance 
for the first ten years, and an intensive study of problems connected 
vrith the production, distribution^ and the consumption of food is 
;J contemplated. 
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Even more recent has been the establishment of the Marble Labora¬ 
tory, Inc., at Canton, Pa.,' from funds provided by Mr. L. M. Marble 
for study of problems connected with fruit storage. Equipment lias 
been provided for ventilation and humidity studies, including cold 
storage rooms, and a sixty-acre apple orchard is available to supply 
material. 

Despite efforts to obtain as complete a record as possible, numer¬ 
ous contributions have doubtless been omitted from the foregoing 
summary. Opportunity has recently been afforded, however, to 
obtain another view of the situation as regards research through a 
compilation issued by the National Research Council This compil¬ 
ation deals with funds available in 1920 in the United States for 
the encouragement of scientific research, and is classified both by 
institutions and subject matter. 

It is interesting and at first sight somewhat disheartening to note 
that of nearly a thousand separate funds itemized, the number 
classified under agriculture consists of only two funds for institu¬ 
tional research and ten series of fellowships, scholarships, research 
assistants, and similar positions. More extended examination of 
the system of classification, however, reveals the inclusion of numer¬ 
ous other funds of direct agricultural interest under the basic 
sciences, such as bacteriology, biology, chemistry, ecology, genetics, 
and veterinary medicine, as well as an even larger number classified 
as industrial research. 

The two funds listed as available under agriculture are the Brad¬ 
ley fund of $20,000 established in 1897 at Harvard University for 
scientific investigations to increase the knowledge of trees, and the 
Ring memorial fund of $1,000 at Cornell University for the ad¬ 
vancement of horticultural science. The fellowships and scholar¬ 
ships provide for a considerable range of subjects, including in¬ 
heritance of disease resistance, economic entomology, and forest 
production at the University of Wisconsin; agricultural history and 
general agriculture at the Iowa- State College; agronomy, animal 
husbandry, dairy husbandry, poultry husbandly, food economics and 
nutrition, bacteriology, and botany at the Kansas College; agricul¬ 
ture and botany at the Washington College; agriculture at the 
Universities of California and Minnesota; and seven industrial 
phases of agriculture at Cornell University. There is also included 
a travel fellowship of $1,000, established by the American-Scandi- 
navian Foundation for the purpose of drawing the American and 
Scandinavian peoples closer in bonds of intellectual friendship. 

Of the funds classified under industrial research, mention should 
be made of $2,200 annually available for investigations at the Uni¬ 
versity of California of citrus fruits from the Citrus Fruit Growers’ 
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Fund; $2,880 for lemon investigations from the Lemon Men’s Club 
Fund; and $2,000 for poultry studies from the Petuluma Poultry 
Men’s Fund. The same university also had available $15,800 and 
Leland Stanford University $12,600 for investigations of botulism, 
these funds being provided by olive growers and commercial in¬ 
terests. A considerable range of industrial fellowships and schol¬ 
arships is also listed, including eleven at Rutgers College on various 
plant nutrition problems and disinfectants, six at various institu¬ 
tions for studies of the use of gypsum in crop production, one at the 
University of Hawaii for the study of pineapple problems, and one • 
each at the Kansas College and Leland Stanford University in flour 
milling problems. 

The compilation of the National Research Council also attempted to 
list the medals and prizes available. None of these were discovered for 
agricultural research, and of those under other heads only one seems 
directly applicable. This is the Meyer Memorial Medal for dis¬ 
tinctive service in plant introduction, established in 1919 from funds 
left by the late Frank N. Meyer, agricultural explorer of the IJ. S. 
Department of Agriculture for many years. 

From a study of the data available, the conclusion appears in¬ 
evitable that agricultural education and research are still being com¬ 
paratively overlooked as opportunities for private philanthropy. 
During the past decade financial assistance for specific problems 
has been provided in increasing amounts in some States by groups 
of producers and commercial organizations, but the possibilities in 
even these directions have by no means been exhausted. 

Likewise, the alumni associations of various agricultural colleges 
have greatly improved in solidarity and effectiveness, and more and 
more have contributed financially as well as in other ways to the 
up-building of their respective institutions. The elaborate soldier 
memorials, quite commonly in the form of student activities’ build¬ 
ings, already completed in Massachusetts and under way in Ontario, 
Michigan, Iowa, California, and other States, may be cited as con¬ 
crete illustrations of the growing realization of alumni responsi¬ 
bility, as well as an indication of their disbelief in the fear some¬ 
times expressed that private contributions may merely serve to sub¬ 
stitute these funds for public appropriations. 

But the aggregate of all such gifts is still small, too small with 
most institutions to make them appreciable factors in the institu¬ 
tion’s budget. It is even probable that the total thus contributed for 
agricultural education, and. research in. this country is considerably 
less than the amount raised within our borders for the support of 
agricultural missions abroad, these enterprises now numbering, it is 
reported, farms at no fewer than 241 mission stations. Quite per- 
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tainly it is smaller than the private support accorded in Great Britain 
for agricultural instruction and research, where, however, public aid 
has been comparatively recent and less exclusively relied upon. 

In the field of research, the opportunities seem specially numerous 
at the present time, whether for large or more modest contributions. 
Inadequate revenues, both absolutely and relatively, have since the 
war become more and more a limiting factor in the progress of 
agricultural research agencies. It may again be pointed out that 
the world still lacks a large and permanently endowed institution 
for research in agriculture, analogous to the Rockefeller Institute 
in the field of medical science, for example, though the usefulness 
of such an institution was never more apparent. On a smaller scale, 
the provision of funds for fundamental studies requiring a consid¬ 
erable period for solution would appreciably relieve the pressure 
on tax-supported institutions for immediately practical results, and 
correspondingly augment their resources and usefulness. 

Doubtless one of the principal reasons for the paucity of pri¬ 
vate contributions in the past has been the unfamiliarity as to 
the real needs of educational and research institutions of persons 
in position to aid. Oftentimes this is a condition which might 
readily be remedied to some extent by the institutions themselves 
through greater publicity. Obviously, no campaign of solicitation 
of the wealthy could properly be undertaken, but there would seem 
to be ample justification for letting the public know the situation 
and some of the ways in which private funds applied to agricultural 
education and research could render effective returns. In this way 
the cooperation of benevolent persons or organizations with institu¬ 
tions designed for the benefit of the general public might be 
stimulated. 

The recent announcement by the United States Department of 
Agriculture of the initiation of graduate courses of instruction for 
its personnel is an important departure which may mean much to 
those availing themselves of the opportunity. It is at once a recog¬ 
nition of the desirability of systematic study for those specializing 
closely in their work, and a response to the desire for such instruc¬ 
tion by employees whose duties confine them closely to Washington. 
It is an attempt to utilize available material in stimulating broader 
training. 

For many years the lack of facilities in the District of Columbia 
for advanced study in agricultural lines has been a serious handicap' 
to the Department’s efficiency as a growing scientific institution. Of 
the hundreds of ambitious young men and; .women attracted to its 
ranks by its unique position for service along national lines, far 

68854°—21-2 ' ' . . , 
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too many have become discouraged in their efforts to broaden or ex¬ 
tend their training and have accepted positions elsewhere with 
greater opportunities for study, while with others the restriction of 
their individual development has reacted to the disadvantage of the 
Department as a whole. What has made the situation the more 
regrettable has been the presence on the Department’s own staff of 
many authorities in various fields of agricultural science competent 
to offer such instruction, the unusual wealth of original data, the 
unexcelled library facilities, and other educational assets of great 
potentiality. 

In recent years efforts have been made to utilize some of these 
advantages, and under Department and bureau auspices lectures by 
the Department’s own staff and visiting scientists have become quite 
numerous and a source of much inspiration and enlightenment. The 
almost total lack of suitable quarters for even relatively small 
groups, however, has been a very definite handicap to gatherings 
of this sort, and the information obtainable has necessarily been too 
fragmentary and sporadic to constitute in any sense a substitute for 
formal graduate instruction. Manifestly it could not be accepted as 
a basis of credit by educational institutions, a phase in which De¬ 
partment workers have been acutely interested. 

In recognition of these things, during the past summer represent¬ 
atives of the various scientific bureaus were designated as a com¬ 
mittee under the leadership of Dr. E. D. Ball, then Assistant Secre¬ 
tary of the Department, to consider the problem of arranging, if 
possible, a program of educational work for the current year. Such 
a program was eventually formulated and approved by Secretary 
Wallace for immediate adoption. 

This program contemplates an unofficial system of advanced in¬ 
struction in those scientific and technical subjects relating to the 
Department’s work in which adequate instruction is not otherwise 
available in Washington. This restriction is intended to prevent 
duplication of the opportunities already open in some of the sciences 
and related fields through the various educational institutions of 
the community, and the courses will thus supplement existing facili¬ 
ties and resources. 

The object of the instruction is stated in the prospectus as “to 
enlarge and improve the service rendered by the Department by 
affording an opportunity to those who wish to fit themselves for 
greater usefulness through better training and increased knowledge.” 
For the present, two more or less distinct kinds of work will be 
offered. The first of these will include lecture and drill courses on 
certain fundamental subjects iii which the personnel of two or more 
bureaus are interested. The second will comprise intensive graduate 
training in special topics. Lecture courses are to be held immedi- 
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ately after office hours. In general each course will occupy two 
hourly periods per week for a year of thirty weeks or a half year 
of fifteen weeks. The cost of the instruction will be met through 
very moderate tuition charges, and participation is put on an en¬ 
tirely voluntary basis. 

The advanced courses are to be of distinctly university grade and 
restricted to students of adequate preparation. A system of credits 
will be put into operation, and it is hoped that arrangements will be 
completed with educational institutions for their acceptance in degree 
work, including both undergraduate and postgraduate degrees. If 
this can be accomplished, one of the principal obstacles to organized 
instruction in the past will have been eliminated. 

For the present, attention is to be concentrated on a comparatively 
few lines of outstanding interest. The courses already arranged for 
include advanced work in agricultural economics, biochemistry, my¬ 
cology, plant physiology, genetics, and the physics of the air. Two 
statistical courses are also scheduled, one a review course in the 
underlying principles, development, and application of statistical 
methods, and the other a detailed presentation of statistical mechan¬ 
ics applied to chemical problems. Most of these courses are regarded 
as foundations for more specialized work to follow. Ulth^My, 
numerous special graduate courses are contemplated in various fixes, 
embracing work to extend over several years. These courses will 
be carried on through the immediate supervision of Department 
specialists, under the general direction of the graduate committee. 

Responsibility for the project as a whole will also rest largely with 
this committee, with Dr. Ball continuing as its head in his new posi¬ 
tion of Director of Scientific Work. While designed with particular 
reference to Department employees, it has been a matter of confer¬ 
ence with the officers of the Association of Land Grant Colleges, 
who have expressed interest in it as opening to their students and 
workers another channel for advanced study. 

The beginning of actual instruction was scheduled for October IT, 
and at the time of writing registration was in full swing with indi¬ 
cations of a large enrollment and much interest. As time goes on 
difficulties of various kinds will doubtless arise, but it would seem 
that the new enterprise was being launched under auspicious circum¬ 
stances and with exceptional opportunities for useful service. The 
modest scale on which it is being started indicates a conservativeness 
of policy which augurs well for the gradual development of a very 
valuable agency for graduate instruction in agricultural science. 
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Chemist’s calendar, I, IX, W. Roth ( Chemiker-Kalendcr. Berlin: Julius 
Springer, 1921, vols. 1, pp. XIX+502, figs. 19; 2, pp. IX-520, pi. 1 , 88).--In 

the 1921 edition of this well-known annual several of the sections have been 
rewritten and brought up to date. 

Yearbook for agricultural chemistry> edited by T. Dietrich and F. Mach ^ 
(Jahresbr. Agr. Chem3. ser., IS (1915), pp. XXXI+504). —This is the year¬ 
book for 1915 of the series previously noted (E. S. It., 35, p. 311). 

Yearbook for agricultural chemistry, edited by F. Mach (Jahresbcr. Agr. 
Chem. 3. ser., 19 (1916), pp. XXXVI+520, p. 1; 20 (1917), pp. XXX+514; 4- 
ser., 1 (1918), pp. XXX+546). —These volumes continue the series noted above. 

A dictionary of chemical solubilities, inorganic, A. M. Comet and D. A. 
Hahn (New York: Macmillan Go., 1921, 2. eel., rev. and enl., pp. XlX+1141).— 
In the revision of this very complete dictionary of inorganic chemical solu¬ 
bilities, the first edition of which appeared in 1895, the data have been brought 
up to January 1, 1916. The arrangement of data on each substance consists of 
the solubility in water, the specific gravity and boiling point of the aqueous 
solution, and the solubility in inorganic acids, in alkali and salt solutions, 
and in organic solvents. Where different results have been obtained by various 
workers, data from all the original sources are given. An appendix contains 
formulas and tables for the conversion of the degrees in the various hydrometer 
scales into specific gravity and a synchronistic table of the more important 
chemical periodicals from 1800 to 1916. 

Technical handbook of oils, fats, and waxes, P. J. Fryer and F. E. Weston 
(Cambridge, England: TJniv. Press, 1920 , vol. 1, 3. ed., pp. XII+280, pis , 42, 
figs. 33). —This is the third revision of the volume previously noted (E. S. R., 40, 
p. 804). 

Chemical examination of Aconitum columbiahum (Wyoming Eta. RpL 
1920, p. 131 ) .—Preliminary work on the chemical examination of A, cotmnbi- 
anum by P. T. Miller is briefly reported. The plant has been shown to contain 
both a crystalline and an amorphous alkaloid, both being found principally in 
the roots of the plant. A considerable yield of aconitic acid was obtained from 
all parts of the plant. 

[Gossypol in cottonseed meal], W. A. Withers (North Carolina Eta. RpL 
1920, pp. 32, 33 ).—Further work on the effect of various agents on the gossypol 
content of cottonseed meal (E. 8. R., 43, p. 411) is noted, the results of which 
suggest the possibility that hydrolysis rather than oxidation is effective in 
eliminating the gossypol from the meal. The optimum conditions for hydro¬ 
lysis have not been ascertained. 

The effect of alkali on the efficiency of the water-soluble vitamin R, 
T. B. Osborne and 0. S. Leavenworth (Jour. Biol. Chem., 45 (1921), No. 3, 
pp. 4^3-426, figs. 2). —Attention is called to the conflicting views regarding the 
stability of vitamin B to alkali, and experiments are reported which confirm 
410 
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the observations of those who have reported the destruction of this vitamin 
when heated with alkalis. 

A vitamin preparation obtained from brewery yeast according to the method 
of Osborne and Wakeman (E. S. R„ 42, p. 814) was treated with sufficient 
NaOH solution to neutralize the acidity of the preparation and leave an ex¬ 
cess equivalent to isr/10 alkali. Portions of this solution were allowed to 
stand at 20° C. for $ hour, IS hours, and 90 hours, respectively, and were 
then made faintly acid to litmus with n/10 HCI. A fourth portion, after 
standing at 20° for IS hours, was heated to 90° in a water bath for 1 hour 
and then slightly acidified. The extracts were all evaporated on starch and 
made into tablets, each containing 15 mg. of the vitamin extract. These were ad¬ 
ministered to rats declining on a diet free from vitamin B. 

The subsequent growth curves of the animals showed that the efficiency of 
the vitamin was not appreciably impaired by the J or 18-hour treatment with 
alkali, but that more ‘ prolonged treatment impaired and heating quickly de¬ 
stroyed the activity. “ It thus appears that in attempting to concentrate, or 
isolate, the water-soluble vitamin B dilute alkaline solutions can be used 
without materially affecting its activity, provided a low temperature and a 
short time of exposure to the alkali are employed.” 

The significance of the H-ion concentration for the digestion of proteins 
by pepsin, J. H. Northrop (Jour. Gen. Physiol., 3 (1920), No. 2, pp. 211-227, 
figs. If ),—In this paper, which continues the series of studies on pepsin previ¬ 
ously noted (E. S. R., 44, p. 110), experiments are reported which show that 
the rate of digestion and the conductivity of protein solutions are very closely 
parallel, that when proteins of different isoelectric points are used the range 
of H-ion concentration in which the enzym is active shifts in the same sense 
as the conductivity of the protein solution, and that the enzym combines with 
an insoluble protein only over that range of H-ion concentration in w T hieli the 
enzym is active and the protein ionized. It is pointed out that while these 
facts are in agreement with the hypothesis that the determining factor in the 
digestion of proteins by pepsin is the amount of ionized protein present in the 
solution, this hypothesis “ can not be extended directly to enzyms in general, 
since in many cases the substrate is not known to exist in an ionized condi¬ 
tion at all. It is possible, however,, that ionization is really present, or that 
the equilibrium instead of being ionic is between two tautomeric forms of the 
substrate, only one of which is attacked by the enzym.” 

Colorimetric determination of H-ion concentration by means of a 
double-wedge comparator, G. D. and C. W. Barnett (Soc. Expt. Biol, and 
Med . Proa., 18 (1921), No. J h pp. 127-131).— The method described by Barnett and 
Chapman (E. S. R., 39, p. 9) for determining H-ion concentration eoiorimetrically 
without the use of buffer solutions has been extended to the group of indicators 
of Clark and Lubs, the work reported being largely a confirmation of the results 
of Gillespie (E. S. It., 43, p. 11) which appeared while tlie present investigation 
was in progress. 

For making the determination reported, a comparator was used which con¬ 
sisted .of a long narrow rectangular glass box containing a diagonal glass par¬ 
tition, dividing it into two equal wedge-shaped compartments placed base to 
apex. With one wedge filled with acid indicator solution and the other with 
alkaline indicator solution of the same concentration, light transmitted hori¬ 
zontally through the box gives the complete color range of the indicator, 

* “For calibrating the color scale in terms of pH, buffer solutions of known 
H-ion concentration and containing the. same indicator concentration were 
placed in a small glass box having the same fluid diameter as the large box. 
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For any given buffer solution within the range of the indicator an exact color 
match is obtained. A scale along the lower edge of the comparator is divided 
into 100 parts and graduated from left to right. If the acid color of the indi¬ 
cator occupies the left end of the comparator, the readings of this scale will 
thus represent the percentage of alkaline indicator color present in the color 
blend observed at that point. The colors are best viewed against an oblique 
plate mirror reflecting the sky.” 

A table of dissociation constants of the indicators used and the corresponding 
scale readings is included, 

A new nephelometer and the principles of nephelometric measurement, 
H. Kleinmann ( Kolloid Ztsdhr21 (1920), No. 5, pp. 286^241, figs. 2; dbs. in 
Jour. Soc. Chem ,. Indus., 40 (1921), No. 8, pp. 101A , 102A).—The principle of 
the new type of nephelometer described is the measurement of the height of a 
Tyndall cone which produces the same intensity of illumination in two liquids, 
one of which is the standard. Two graduated glass tubes, in each of which is a 
polished glass cylinder, are placed side by side on a metal foundation in front 
of two adjustable shutters. The unknown and standard liquids are placed in the 
tubes, and the width of the shutter openings so regulated that the light passing 
through them from the Tyndall cones illuminates both with equal intensity. 

A short test for easily soluble phosphate in soils, O. M. Shedd (Soil So i, 
11 (1921), No. 2, pp. 111-122), —A rapid test which has been devised at the 
Kentucky Experiment Station for estimating roughly the soluble phosphorus 
in soils is described, and comparisons are reported of results obtained by this 
short test with the quantitative results from 5-hour digestion with the same 
reagents. The technique of the short test is as follows: 

Ten gm. of air-dried soil is added to 25 cc. of n/50 HNOs and the mixture 
shaken every minute for 5 minutes. The solution is filtered until clear into 
a | by 6 in. test tube, 1 or 2 cc. of 60 per cent NBUNOa solution and 5 cc. 
of ordinary molybdate solution as prescribed in the Official method for fer¬ 
tilizers are added, and the contents of the tube are heated to about 60° C. y 
shaken several times, and allowed to stand about 30 minutes at room tempera¬ 
ture. The content of soluble phosphorus is estimated as large, moderate, etc,, 
from the amount of precipitate formed, the term moderate indicating that the 
precipitate after settling occupies an area from 0.5 to about 0.75 cm. in 
diameter. 

The quantitative determination consists in digesting the soil in n/50 HNOs 
in the proportion of 1 gm. of soil to 10 cc. of the acid for 5 hours at room tem¬ 
perature, shaking every 30 minutes. It is then filtered, an aliquot evaporated 
to dryness, more HNOs added to oxidize the organic matter, evaporated again, 
and the last traces of HNOs removed by evaporation with HGL The residue is 
dried on a steam bath to dehydrate SiOa, taken up with HOI and water, and 
filtered. The phosphorus is precipitated with ammonium molybdate and, after 
standing over night, filtered and determined volumetrically. 

Tables are given of the results obtained in the short test and the quanti¬ 
tative test for soluble phosphorus, and for total phosphorus by the magnesium 
nitrate method in four groups of soils, classified according to the proportions 
of soluble and total phosphorus. The conclusions reached by the n/50 HNOs 
digestion and the short method are shown to be in accord with experimental 
field results as regards the soil need of phosphorus. “ The weak acid digestion 
apparently discriminates between those soils in which the phosphorus exists as 
calcium phosphate and those where it is combined in other forms, such as iron 
and aluminum and generally considered as not available.” 

.separation and detection of arsenate and arsenite, G. W. Sears 
(Jour, simer. Chem, See., 48 (1921), No, 8, pp, 466-410).—A procedure for the 
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separation and detection of arsenate and arsenite is described which is based 
upon the relative solubility of their silver salts in sodium hydroxid, the arsenate 
being soluble and the arsenite insoluble in 0.5 to 1.5 n solutions of NaOBL The 
method is said to he capable of detecting 1 mg. of either ion in the presence of 
450 mg. of the other. 

The estimation, of tlieobromin in cocoa and its products, R. V. Wads¬ 
worth ( Analyst, 46 (1921), No. 569, pp. 82-31).— 1 The principal methods in use 
for estimating tlieobromin in cocoa and its products are reviewed and criticised, 
and a new method is described which is thought to combine the advantages and 
overcome the drawbacks of the wet and dry extraction methods. 

The technique consists in thoroughly mixing 10 gm. of the substance with 
from 2 to 8 gin. of freshly calcined magnesia in a small porcelain dish, tritu¬ 
rating with 14 cc. of water until every particle of the sample is moistened, 
and placing the dish on the water bath for half an hour to dry partially. The 
material is then well mixed and transferred to a 250 cc. flask, 150 cc. of tetra- 
chl or ethane is added, and the whole boiled under a reflux condenser for SO 
minutes. It is filtered while almost boiling into a second flask, the residue and 
filter paper transferred to the first flask, and the extraction with tetrachlor- 
etliane repeated three times. The combined filtrates are distilled through an 
air condenser until the volume is reduced to from 8 to 5 cc. The residue is cooled, 
from 60 to TO cc. of methyl ether added, and the whole mixed and allowed to 
stand over night, after which the precipitate is collected on tared filter paper, 
washed with ether, dried at 100° C., and weighed. To this weight is added 
0.004 gm. as a correction for the amount of theobromin dissolved in the ether. 

The detection of ricin in feeding stuffs by means of serological methods 
(precipitation, complement deviation, and conglutination) as well as 
hemagglutination, W. Pfeiler and F. Engelhardt ( Landw, Jalirb53 (1919) t 
No, 2, pp, 561-583), —Results are reported of a series of studies of the delicacy 
and specificity of various serological tests for the presence of castor bean meal 
in feeding stuffs. The antiricin serum was obtained by immunizing rabbits with 
increasing doses of ricin. 

Precipitation tests with this serum gave positive results with 0.001 gm. of 
ricin and with feeding stuffs containing 5 per cent and in some cases only 1 
per cent of castor bean meal. Control tests with abrin and crotin gave negative 
results, indicating the specificity of the reaction for ricin. Hemagglutination 
tests were positive in the presence of 0.0005 gm. of ricin, but were not specific 
as the reaction was also given with bean meal. The complement deviation test 
gave positive results with ricin 1:200,000, 0.001 gm. of castor beans, or feeding 
stuffs containing 0.5 per cent of castor bean. The test was strongly specific. 
The conglutination test gave positive results with ricin 1: 200,000, 0.0002 gm. 
of castor bean, and feeding stuffs containing from 0.5 to 5 per cent of castor 
bean. This test, however, proved nonspecific, bean meal also giving positive 
results. 

The authors conclude that for forensic purposes the precipitation and deviation 
tests are the most reliable, and that the precipitation method has the advantage 
of being simpler of execution. 

Volumetric determination of mixtures of sugars, T. von Fellenberg 
(Mitt LebemmU. Untersueh. u. HygSchweiz. Gsndhtsamt11 {1920}, No, 4 
pp. 129-153). —The method described, when used for the determination of a 
single sugar, is conducted as follows: Twenty cc. of a 5 per cent solution of copper 
sulphate, 20 cc. of a solution containing 175 gm. of Rochelle salts, 25 gm. of 
NaaCOa, and 15 gm. of HaOH per liter, and 20 cc. of water are heated to boiling in 
an Erienmeyer flask. ' Twenty cc. of the neutral sugar solution, is. then, added, 
the mixture boiled over a low flame for 5 minutes, and cooled rapidly. The 
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precipitated cuprous oxid is dissolved by shaking with from 20 to 25 cc. of an 
acidified sodium ehlorid solution prepared by mixing 1 liter of saturated salt 
solution with 250 cc. of 10 per cent HC1. The excess HO! is neutralised by care¬ 
fully adding solid sodium bicarbonate, after which, the reduced copper is deter¬ 
mined iodometrically. A blank test should be run with water. Tables are given 
for glucose, invert sugar, lactose, and maltose in terms of the jn/10 iodin 
solution. 

In the presence of two or more sugars the above determination is made after 
“ strong ” or “weak” inversion, and finally after direct destruction of the re¬ 
ducing sugars with NaOH. For the so-called weak inversion 50 cc. of the sugar 
solution is heated with 1 cc. of n HC1 for 30 minutes on a boiling water bath, 
cooled, neutralized with 1 cc. of n NaOH, made up to a volume of 100 cc., and 
the procedure continued as above. For strong inversion 50 cc. of the solution 
is heated with 25 cc. of 3 n HOI for 45 minutes on the boiling water bath, cooled, 
neutralized exactly in the presence of methyl orange with 4 n NaOH, made up to 
100 cc., and the procedure continued as above. In the presence of two sugars 
the method of weak inversion is used if one of the sugars is sucrose, and strong 
inversion if both are reducing sugars. If three sugars are present both methods 
of inversion are used, and as a control the direct destruction of the reducing 
sugars by NaOH. The determinations should be made with solutions ‘of the 
same concentration of such strength that not more than 60 cc. of iodin solution is 
required. 

The application of the method is illustrated by analyses of several infant 
foods and malt preparations. 

A method for the determination of chlorin in solid tissues, R. D. Bell 
and E. A. Doisy (Jour, Biol . Chem 45 (1921), No. 8, pp. 427-435, figs. 2 ).—A 
method of determining chlorin in small amounts of tissue involving less than 
5 mg. of chlorin is described, in which the organic matter is removed by a 
modification of the wet ashing process of Neumann. The material is ashed 
with concentrated HaSO* and persulpliuric acid, and the gases are absorbed in 
an alkaline sulphite solution formed by action of S0 2 from the digestion gases 
on sodium carbonate in the absorption tube. The solutions used for titration 
are those described by Tan Slvke and Donleavy (E. S. R., 40, p. 714), except 
that the picric acid is omitted from the silver solution. 

A special apparatus employing suction rather than the pressure of the boiling 
■ digestion mixture to carry the gases through the absorption tubes is described 
and illustrated. Results are reported of duplicate determinations of sodium 
ehlorid in human rectal muscle in normal and pathological conditions, and of 
comparative determinations of the sodium ehlorid content of blood and plasma 
by this method and the modification of the original McLean-Tan Slyke method 
by Foster (E. S. R., 37, p. S04). 

The determination of chlorids in trichloracetic acid filtrates from whole 
Mood and plasma, M. Smith (Jour. Biol. Chem J f 5 (1921), No. 3 , pp. 487- 
447),— In this modification of the original McLean-Tan Slyke method for deter¬ 
mining chlorids in blood, trichloracetic acid is used as the blood protein pre¬ 
cipitant. The titration with starch iodid solution is rendered more sensitive 
by the addition of phosphoric acid to the citrate buffer solution, by the use of 
soluble starch freshly prepared from cornstarch, and by the addition of a 
definite excess of KI, the amount of which should be determined for each new 
buffer solution, . ■ , 

A system of Mood analysis.—-II, Simplified method for the determina* 
tiom of chlorids in Mood or plasma, J. C. Whitehorn (Jour, Biol Chem., 
4$ (1921), No. 3 , pp. 449-460 ).—This paper describes a method of determining 
cMorfds in blood or blood plasma which is especially adapted to the system of 
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blood analysis of Folin and Wu (E. S. R., 42, p. 712). The procedure, which 
employs tlie tungstic acid protein-free filtrate, is based upon the principle of 
the Vothard method, consisting of the precipitation of silver chlorid from a 
known amount of silver nitrate and the titration of the excess silver nitrate by 
thiocyanate, using ferric ammonium alum as an indicator. The technique is 
described in detail, a similar procedure described by Rieger (E. S. R., 44, p. 
50G) is discussed and criticized, and the accuracy of the present method is 
discussed with experimental data indicating a limit of error of less than 1.5 
per cent. 

The determination of chlorids in blood plasma, X H. Austin and D. D. 
Van Slyke {Jour. Biol. Chem,, 45 {1921), No. S f pp. 461-483).—As the method 
for the determination of chlorids in blood plasma involving a single precipita¬ 
tion of proteins and chlorin, described by Van Slyke and Donleavy (E. S. R., 
40, p. 714), has been found to give too high results with pathological cases, the 
authors recommend the preliminary removal of the proteins as in the Austin- 
Van Slyke method for whole blood before the chlorids are precipitated with 
standard silver nitrate in all plasmas, both normal and pathological. * 

A clinical method for the quantitative determination of calcium and 
magnesium in small amounts of serum or plasma, B. Kbahee and F. F. 
Tisdall {Bui. Johns ,Hopkins Hosp32 {1921), No. 360, pp. 44-4S). —A rapid 
method of precipitating calcium and magnesium quantitatively from small 
amounts of unashed blood serum by a modified McCrudden technique (E. S. E., 
23, p. 9) is described, together with the technique for the separation and 
determination of the calcium and magnesium. 

The removal of ammonia from urine preparatory to the determination 
of urea, G. E. Yotjngbtjrg {Jour. Biol. Chem., 45 {1921), No. 3 , pp. 391-394). — 
The author states that in the Van Slyke and Cullen technique for the deter¬ 
mination of urea by urease (E. S. R., 33, p. 116) the ammonia determination 
caii be eliminated by preliminary removal of ammonia by the permutit method 
of Folin and Bell (E. S. R., 37, p. 311), and that the more satisfactory and 
less expensive urease solution of Folin and Youngburg (E. S. R., 41, p. 13) 
may be used instead of the acetone-insoluble preparation of Van Slyke and 
Cullen. The technique of the revised procedure is described, and data are 
presented showing the degree of accuracy obtainable. 

An improved apparatus for use in Folin and Wu’s method for the esti¬ 
mation of urea in blood, T. Watson and H. L. White {Jour. Biol. Chem., 
45 {1921), No. 3, pp . 465, 466, fig. 1).—The apparatus, which was devised, to 
prevent frothing when distilling over the ammonia in the Folin-Wu method of 
determining urea in blood, is made from a 25 ec. pipette with a bulb in the 
center. The pipette is bent so that one end extends vertically into the dis¬ 
tilling flask and the other, parallel to the first, into the receiving flask, the 
part, containing the bulb forming an angle of 45° with the tube extending into 
the distilling flask. This part of the tube has a number of small holes blown 
in the side and a constriction in the end. The large hubbies of form are broken 
up in passing through the numerous holes, thus preventing the liquid from 
being carried over into the receiving flask. 

Dehydrating foods, A. L. Andrea ( Boston: Cornhill Co., 1929, pp. [X/]-f- 
206, pis. 13). —This book on dehydration contains, in addition to a brief discus¬ 
sion of the uses of dehydrated products and of large scale methods of dehy¬ 
dration, general and special directions for dehydrating foods in the home and 
recipes for the use of dehydrated products. 

■ '.Methods' of preparing vegetables for dehydration, P. F. Nichols and O..R* 
Gross (Chem, Age [New York}, 29(mi) t m. 4, pp. 139-14A figs. 2).— An in¬ 
vestigation, conducted at the Bureau of Chemistry,' U. S. Department of Agri- 
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culture, on the relative values of different methods of blanching or processing 
vegetables in preparation for dehydration, is reported briefly. Freshly pre¬ 
pared carrots, potatoes, and cabbage were subjected to treatment with steam, 
hot water, hot 2 per cent salt solution, and hot 1 per cent sodium bicarbonate 
solution, and in the case of potatoes hot 0.1 per cent solution of sodium bisul¬ 
phite or sulphite for 2, 3, and 4-minute periods, after which the products were 
spread on trays and dried in a commercial drier of the tunnel type. 

With carrots more attractive dehydrated products were produced on blanch¬ 
ing by immersion, In the order named, in hot 2 per cent salt solution, hot 1 
per cent sodium bicarbonate solution, or in hot water than by processing in 
; steam. With potatoes none of the immersion methods produced better products 
i than steam processing, but equally as good ones were obtained by immersion in 
: hot solutions of 0.1 per cent sodium sulphite or bisulphite, and nearly as at¬ 
tractive ones by blanching in hot water and hot 2 per cent salt solution. 
Cabbage blanched by hot water and hot 2 per cent salt solution was more sat¬ 
isfactory and blanched with 1 per cent sodium bicarbonate solution less satis¬ 
factory than blanched with steam. 

These results are thought to indicate that dehydrated products equally as 
attractive as those prepared by steam blanching can be prepared by blanching 
with immersion. The latter method is also thought to have the advantage 
over steam immersion of being more easily controlled. 

Manufacture of sweet potato flour by the flake process, C. E. Mangels 
and S. C. Pkescott ( Chem. Age {New York], 29 {1921), No. 4t pp. 182-185, 
fig. 1 ).—An investigation conducted by the Bureau of Chemistry, U. S. Depart¬ 
ment of Agriculture, of the possibility of converting a surplus of sweet potatoes 
into sweet potato flour is reported briefly. The flake process successfully used 
for the preparation of flour from white potatoes proved unsatisfactory on 
account of low yield and the poor color and texture of the product 
Preparation of sweet potato sirup, H. C. Goke. {Chem. Age [New York], 29 
(1921),-No* 4, PP • 151-158, figs. 2 ).—Detailed directions are given for the prepa¬ 
ration of sw r eet potato sirup as developed at the Bureau of Chemistry, U. S. 
Department of Agriculture. Although it has been found possible to make the 
sirup without malt (E. S. ft., 44, p. 615), it is stated that the best results 
are obtained with the use of a small proportion of barley or wheat malt. 

Glucose and starch from maize, T. D. Hall and G. M. Hay {So. African 
Jour. Indus., 8 {1920), No. 7, pp. 597-605 .—Data are presented on the glucose, 
starch, and oil yield of three South African varieties of maize, Brazilian flour 
corn, Hickory King, and Chester County. 

The prickly pear (Optmtia).—Possibilities of its utilization, O, F. 
Jxrarrz (So. African Jour . Indus., 3 {1920), Nos. 8, pp. 687-698; 9, pp. 80S>~ 
814 ).—This paper deals with the various industrial possibilities of the prickly 
pear (Opuntia), including its use as an article of human diet, a potash fer¬ 
tilizer, a fiber for paper making, a dye, a mucilaginous glaze or dressing for 
textile fabrics, and as a source of sugar, vinegar, industrial alcohol, oxalic 
acid, and oil; A list of 26 literature references is appended. 

Iiarch (Venice) turpentine from western larch (Larix occidental^), 
S. A. Mahood {Jour. Forestry, 19 {1921), No. 8, pp. 274-282).—A physical and 
chemical examination of the oleoresin from western larch (L. occidentals) is 
reported. The oleoresin, which has the consistency of honey, is amber in color, 
has a slightly bitter taste and agreeable odor, and was found to contain ap¬ 
proximately 16 per cent of a volatile oil consisting chiefly of a-pinene together 
with smaller amounts of p-piuene and a-lxmonene. The nonvolatile portion 
consisted of a resin possessing acid properties but yielding no crystalline prod¬ 
uct The principal constants of the oil were acid number 90.2, saponification 
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number 97.6, ester number 6.4, and specific gravity 1.0054. It is pointed out 
that while the acid value is high and the ester, value low as compared with 
the commercial standards for Venice turpentine, the values more nearly 
approach those of the oil from L. decidua than do the results obtained by 
Schorger on Douglas fir , turpentine (E. S. ft., 37, p. 411). 

“ Two properties make Venice turpentine of value for particular purposes: 
It does not readily become hard on exposure; and, after standing, crystals do 
not form in it. The oleoresin from western larch possesses these properties, 
and tests made by a commercial firm indicate that western larch turpentine 
is a satisfactory material for all those industrial purposes for which Venice 
turpentine is ordinarily used.” 


METEOROLOGY. 

Meteorology and agriculture, E. Gold (Scot. Jour. Apr., 4 (1921), No. 3, pp. 
252-258, fig. 1). —This article briefly explains the making and use of the weather 
forecasts issued by the British Meteorological Office. 

Reference is made to the studies of Shaw and Hooker on the relation of 
autumn rainfall on the succeeding season’s crops. These studies showed that 
“broadly speaking, a dry autumn favors the cereal and bean crops of the 
succeeding year, and mild weather in January and February has the same 
tendency though in a less marked degree. Rain in April and May is favor¬ 
able to oats and hay, whereas it is of practically no importance to barley and 
wheat. All cereals benefit by cool weather in May, June, and July. These 
results refer to the east of England, and more extended investigations in differ¬ 
ent parts of the world, notably in Sweden, India, and America, indicate that 
for each crop there is a ‘best’ average weather. If the rainfall or temper¬ 
ature of a district is normally above this best average, then the crop benefits 
by a rainfall or temperature below the normal and vice versa. Ultimately 
we may hope to arrive at a selection of crops which are the most appropriate 
for the weather of a district because in that way the earth will yield on the 
average the best return that is possible.” 

Underground water and meteorological factors, P. Ototzicy (Quart. Jour . 
Roy. Met. Soc. [London], 47 (1921), No. 197, pp. a&s. m Set Abs., Sect 

A — Phys., 24 (1921), No. 282, pp. 400 , 491). —This is a summary of the author’s 
extensive researches both in the laboratory and under natural conditions. 

“The outstanding conclusion is that the variations in the level of the water 
in a well can not be identified with those of the underground water-level, but 
that the regime differs. A well acts as a manometer; for example, the irnrnei 
diate rise in the well level in response to precipitation is due to an increase 
in the hydrostatic pressure of underground gases caused mainly by the direct 
weight of precipitated water and transmitted by the underground water, of 
■which the level is somewhat depressed. The investigation embraces the effect 
# of air and soil temperature, barometric pressure, thawing of snow cover, and 
precipitation on underground and well water-level. It is part of a more 
extensive inquiry in which factors other than meteorological are considered, 
e. g., influence of forests, vegetable transpiration, geological factors, etc.” 

Influence of the relief and the heating of the soil on surface winds, 
O. Mengel ( Gompi. RendAcad . Sci. [Pans], 172 (1921), No.'23, pp. 1432- 
1434; abs. in Rev. Sci. [Paris], 59 (1921), No. 12, p. 345).— From a study of 
winds at three stations in the eastern Pyrenees the author concludes that the 
surface or geographic winds are the resultant of two components. One of 
these is dependent upon the relative position of the areas of high and low 
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pressure, which he designates barometric wind, and the other Intimately related 
to the topography, which is designated topographic wind. 

Cloud systems, P. Schekeschewsky ( Compt. Rend. Acad, Sol. [Paris], 172 
(1921), No, 23, pp. 1429-1481; a’bs, in Rev, Sci. [Paris], 59 (1921), No, 12, p, 
34 . 6 ) .—From simultaneous observations at all the European stations the author 
concludes that there is a small number of cloud systems which he designates 
as mobile, fixed, and transition. In the intervals between these systems the 
sky is either clear or traversed by cirrus or cumulus clouds characteristic of 
fine weather. 

Climatological data tor the United States by sections (U. S. Dept. Apr., 
Weather Bur. CUmat. Data, S (1921), Nos. 1, pp. [192], pis. S, fig . 1; 2, pp. 
[194], pis- 3, fig . 1). —These volumes contain brief summaries and detailed 
tabular statements of climatological data for each State for January and 
February, 1921, respectively. 

Meteorological observations [at the University of Maine, Orono], J. S. 
Stevens (Maine Sta. Bui. 295 (1920), pp. 224 , 225).—A tabular summary is 
given of monthly and annual temperature, precipitation, cloudiness, mid wind 
during 1920. The mean temperature for the year was 41.88° F., as compared 
with 43,11° for 52 years; the precipitation was 40.51 in., as compared with a 
52-year mean of 39.73 in. The snowfall was 142.75 in., the number of clear 
days, 176. 

Meteorological summary, 1919 (Oklahoma Sta. Rpi. 1920, p. 56). —Monthly 
and annual means of temperature, precipitation, cloudiness, and wind at the 
station are given in a table. The mean annual temperature was 59.36° F.; 
the highest 103°, August 6; the lowest —2°, January 3. The annual precipita¬ 
tion was 33.2 in. 

Meteorological report for 1919, F. E. Hepneb ( Wyoming St a. Rpt. 1920 , 
pp. 141 - 148 ).—Observations at Laramie, Wyo., on pressure, temperature, pre¬ 
cipitation, humidity, wind, and cloudiness are summarized for each month of 
1919. 

44 The year was abnormally dry and warm. The total precipitation, 8.82 in,, 
nearly one-half of which occurred after the growing season, was the lowest in 
18 years, . . , This scarcity of water was the cause of a complete failure 
of most dry farm crops, and a greatly decreased yield of irrigated crops. 
Coupled with this dry condition, and helping to accentuate the ill effects result¬ 
ing therefrom, was a temperature averaging considerably above normal all dur¬ 
ing the growing season. ... A killing frost occurred on September 22. 
Most crops not yet harvested were mature enough to escape injury, so prac¬ 
tically no damage occurred.” 

SOILS'—FERTILIZERS. 

The physical Investigation of soil, B. A. Keen (Sci. Prog. [London], 15 
(1921), No. 60, pp. 574-589). —In a contribution from the Rotharnsted Experi¬ 
mental Station, soil physics is discussed in four broad sections, namely, the 
dimensions of the individual soil particles and the manner of their arrange¬ 
ment, soil moisture, soil temperature, and soil atmosphere. 

Cause of the yield-increasing influence of the addition of clay to sand 
soil, 0. Lemmermann, A. Einecke and H. Wiesmann (Landw. Jahrh., 50 (1917), 
No. pp. 649-677, pis. 3). —Physical and chemical studies and vegetation ex¬ 
periments are reported, leading- to the conclusion that the favorable influence 
of adding clay to sand is not due to plant stimulation or improvement in mois¬ 
ture conditions, but more probably to the ability of the clay to remove un¬ 
favorable properties of the nutritive, solution... 
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Soil survey of the Grass Valley area, Calif., E. B. Watson and J. B. 
Hammon (17. S. Dept. Agr., Adv . Sheets Field Oper. Bur. Soils, 1918 , pp. 40, 
pis. 3, fig. 1 , wap 1).—This survey, made in cooperation with the California 
Experiment Station, deals with the soils of an area of 280,960 acres lying mainly 
in Nevada County in north-central California, and which is situated in the foot¬ 
hill belt of the western slope of the Sierra Nevada Mountains. The topography 
is rolling:, hilly, and steep, and the ruggedness increases from the western part 
toward the eastern boundary. The area is drained by the Yuba and Bear Elvers. 

The soils of the area are almost exclusively of residual origin. Including 
rough broken and stony land, placer diggings, and riverwash, 12 soil types of T 
series are mapped, of which the Aiken stony clay loam covers 44.6 per cent of 
the area. 

Soil survey of Iowa.—Reports 4—12, W. H. Stevenson, P. E. Brown, 
et AL. (Iowa Sta. Soil Survey Bpts . 4 (1918), pp. 48, pis. 2, figs. 11; 5 (1918), 
PP- 4-8, pi. 1, figs. 11; 6 (1918), pp. 48, pis. 2, figs. 16; 7 (1918), pp. 52, pi 1, 
figs. IS; 8 (1918), pp. 64, pis. 2, figs. 23; 9 (1919), pp. 56, pi, 1 , figs. 17; M 
(1919), pp. 48, pi. 1, figs. 17; 11 (1919), pp. 44 , pt 1, figs. 15; 12 (1919), pp. 54, 
pi. 1, figs. 11 ).—These reports present analyses and greenhouse and field ex¬ 
periments to determine the composition, fertilizer requirements, and crop 
adaptations of the different soil types of the respective counties. 

No. 4 , Webster County .—This survey deals with the soils of an area of 
456,960 acres in north-central Iowa lying entirely within the Wisconsin drift 
soil area. The southern part of the county is level, and in the northwestern 
part there are numerous hills and ridges. Drainage is considered to he essen¬ 
tial for many of the soils. 

The soils are grouped as drift, terrace, and swamp, of which the drift soils 
cover 94.4 per cent of the area. Including peat and muck, 12 soil types of 6 
series are mapped, of which the Webster loam, the Carrington loam, and Web¬ 
ster clay loam cover 46.6, 23, and 22.1 per cent of the area, respectively. 

The studies of the individual soil types indicate that drainage is one of the 
chief requirements for successful crop production. The soils are not generally 
deficient in lime and, while the content of organic matter varies widely, the 
soils as a whole are not noticeably deficient in that material. There were no 
profitable returns from the use of phosphatic and potassic fertilizers. 

No. 5, Lee County .—This survey deals with the soils of an area of 327,040 
acres in extreme southeastern Iowa lying partly within the Mississippi loess 
soil area and partly within the southern Iowa loess soil area. The topography 
is that of a broad upland plain, the surface of which is for the most part slightly 
undulating to rolling. Drainage is said to he on the, whole very satisfactory. 

Loess soiis cover 79.8 per cent of the area. Twenty soil types of 9 series are 
mapped, of which the Grundy silt loam, Bindley loam, Putnam silt loam, and 
Memphis silt loam cover 27.5, 23.7,11.4, and 10 per cent of the area, respectively. 

The soils are generally acid in reaction and require applications of lime. 
Organic matter is present in considerable amounts, but applications of farm 
manure have proved profitable. Phosphorus fertilization has not always proved 
profitable. It is stated that complete commercial fertilizers are probably 
not generally needed in the soils of the county. 

No. 6, Sioux County. —This survey deals with the soiis of an area of 489,600 
acres in northwestern Iowa lying entirely within the Missouri loess soil area. 
The topography varies from undulating to sharply rolling. The county is said 
to he thoroughly drained. 

Loess soils cover 80.8 per cent of the area. Including riverwash and rough 
broken land, 12 soil types of 6 series are mapped, of which the Marshall silt 
loam covers 80.8 per cent of the area. 
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The soils are rarely acid, hut many areas in the county respond profitably 
to applications of manure owing to the low organic matter content. Phosphorus 
fertilization has so far not proved profitable. 

No. 7, Van Buren County .—This survey deals with the soils of an area of 
308,480 acres in southeastern Iowa lying entirely within the southern Iowa loess 
soil area. 'The county is roughly divided into two triangular areas by the Des 
Moines River which cuts the county diagonally from northwest to southeast. 
In the northeastern part the topography is rough and broken, and the south¬ 
western part is cut by narrow valleys. The drainage of the county is said to 
he as a whole fairly good. 

Loess soils cover 81.6 per cent of the area. Fifteen soil types of 9 series 
are mapped, of which the Clinton and Grundy silt loams cover 42.4 and 36.7 
per cent of the area, respectively. 

Many of the soils of the area are acid and need lime and are deficient: in 
organic matter. The use of phosphorus fertilizers may be profitable now, and 
it is considered certain that they will be needed in the future. Complete com¬ 
mercial fertilizers are not recommended as profitable. 

No. 8, Clinton Comity .—This survey deals with the soils of an area of 442,240 
acres in central-eastern Iowa. The surface of the county is divided roughly 
into three areas of distinctly different physiography and topography. The 
Kansan drift plain, with its loess covering, is the most elevated and forms a 
gentle slope. The Iowan drift plain is generally smooth to almost level. The 
bottom lands form the third physiographic division. In general, drainage is 
well established^ 

Loess soils cover 52.5 per cent of the area. Including muck and riverwash, 
27 soil types of 11 series are mapped, of which the Clinton, Muscatine, and 
Carrington silt loams cover 29.2, 22.2, and 17.1 per cent of the area, respectively. 

Many of the soils are deficient in organic matter, and large crop increases 
are obtained from applications of farm manure. Phosphorus, while deficient 
in these soils, has not'yet given profitable returns. Practically all the soils 
of the county are acid in reaction and therefore in need of lime. 

Information on the prevention of erosion is also included. 

No. 9 , Scott County .—This survey deals with the soils of an area of 267,486 
acres in central-eastern Iowa lying partly within the Mississippi loess soil area 
and partly within the Iowan drift area. The soils are partly loessial and 
partly glacial in origin, and topographic conditions are influenced considerably 
by the origin of the soils. Drainage is well established with a few exceptions. 
Loess soils cover 70.3 per cent of the area. Including muck, 26 soil, types of 
12 series are mapped, of which the Muscatine, Clinton, and Wabash silt loams 
cover 52.1,15,1, and 14.4 per cent of the area, respectively. 

The studies showed that the soils are generally acid in reaction and in need 
of lime. The greenhouse experiments especially indicated the value of farm 
manure in these soils. The phosphorus content of these soils is deficient, and 
the greenhouse experiments showed that phosphorus fertilizers may prove profit¬ 
able in the field. For general farm crops it is stated that the needs of the soils* 
for permanent fertility are supplied by the use of manure, lime, and phosphorus.S 
No. 10 t Ringgold County .—This survey deals with the soils of an area of 
845,600 acres in southwestern Iowa lying within the southern Iowa loess soil 
area. The topography of the upland plain of the county is generally undulating 
and gently rolling to rolling. Only a very small area of upland is poorly 
drained, and there is not one square mile of land in the county without a 
drainage outlet.' 

Drift soils cover nearly half of the area. Eleven soil types of TJseries are 
mapped, of which the Shelby loam, Grundy silt loam, and Wabash silt loam- 
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cover 49.3, 33,2, and 14.4 per cent of the area, respectively. The soils are said 
to be quite generally acid and in need of lime, and it is recommended that 
manure be used in liberal amounts to increase the organic matter, which is 
deficient in some of the soils. The opinion is also expressed that phosphorus 
fertilizers niay prove of value in some cases. 

No. 11 , Mitchell Comity. —This survey deals with the soils of an area of 
298,880 acres in central northern Iowa lying entirely within the Iowan drift 
soil area. The surface of the county is in general a gently undulating plain. 
The natural drainage as a whole is quite adequate. 

Drift soils cover 86.9 per cent of the area. Including meadow and muck, 16 
soil types of 11 series are mapped, of which the Carrington silt loam covers 74.4 
per cent of the area, and is considered the most important soil type. 

The soils were found to be quite generally acid, requiring applications of lime. 
'.Many of the soils are deficient in organic matter, and the application of farm 
manure or green manure is recommended. The soils are also deficient in 
phosphorus, and the greenhouse experiments indicate that the use of phos¬ 
phorus fertilizers in the field may be profitable. Complete commercial ferti¬ 
lizers are not recommended for general use in the county. 

No. 12, Clay County. —This survey deals with the soils of an area of 360,320 
acres in northwestern Iowa lying entirely within the Wisconsin drift soil area. 
The surface of the county is in general nearly fiat or gently undulating. It is 
stated that while much of the upland in the comity has been well drained 
naturally or by the use of tile, there are still some areas where drainage would 
be of value. 

Drift soils cover 73.4 per cent of the area. Including muck and peat, 15 soil 
types of 7 series are mapped, of which the Carrington loam, the Webster silty 
clay loam, the Carrington silt loam, and the Lamoure silty clay loam cover 
31.3, 20.2, 15, and 11.9 per cent of the area, respectively. 

The studies show that some of the soils are of acid reaction and require lime. 
The supply of organic matter is sufficient in most cases, although many of the 
types have been found to respond profitably to applications, of farm manure. 
The phosphorus supply is deficient in practically all of ttye, upland soils of the 
county!' '■ ■■■■ ■ ■ • • 

Soil survey of Newberry County, S. C., W. J. Latimer et al. (17. 8. Dept. 
Ayr., Adv. Sheets Field O’per. Bur. Soils , 1918 , pp. 46, fig- 1 , map 1 ).—This sur¬ 
vey deals with the soils of an area of 384,640 acres in northwestern South 
Carolina, which is situated near the eastern edge of the Piedmont Plateau. 
The county is well drained and topographically represents a well developed 
system of low rolling ridges with a narrow broken border along the streams. 

The soils are of residual, old alluvial, and recent alluvial origin. Including 
meadow and rough stony land, 16 soil types of 10 series are mapped, of which 
the Cecil sandy clay loam, Cecil sandy loam, Appling sandy loam, and Wilkes 
sandy loam cover 42.2, 12.2, 10.9, and 10.2 per cent of the area, respectively. 

Soli" survey of Outagamie County, Wis., W. J. Geib et al. (U. S. Dept. 
Agr., Adv. Sheets Field Oper. Bur. Soils , 1918 , pp. 42, fig . A map 1).—This sur¬ 
vey, made in cooperation with the Wisconsin Geological and Natural History 
Survey and the University of Wisconsin, deals with the soils of an area of 
413,440 acres in east-central Wisconsin, which has topographic features char¬ 
acteristic of a glacial region. The eastern, central, and southern parts, com¬ 
prising about two-thirds of the total area, have a surface covering of glacial 
drift and are undulating to rolling.. The natural drainage of .this region is im¬ 
perfect. ■ The topography of the ■ northwestern part of the county for the most 
part ranges from almost level to gently undulating. Large areas of poorly 
drained land, consisting mainly of peat marshes, occur within this level region. 
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The soils of tlie county are of glacial, lacustrine, and alluvial origin. In¬ 
cluding peat, 25 soil types of 10 series are mapped, of winch the Kewaunee 
loam, peat, and Kewaunee fine sandy loam cover 15.2, 14.5, and 12.1, per cent 
of the area, respectively. 

Influence of partial sterilization on the composition of the bacterial flora 
of soil, G. Truffaut and II. Bezssonoff ( Com.pt. Rend. Acad. Bci. [Parts], 110 
{1920), No. 21, pp. 1278, 1279). —Treatment of the soil with calcium sulphid, 
orthodiehlorocresol, and metadiclilorocresol reduced the bacterial content from 
75 to SO per cent within 12 hours. After 8 days the bacterial content increased 
to from 6 to 8 times that in untreated soil, but decreased again after 12 days, 
gradually returning to somewhere near normal but never to the original con¬ 
tent. This varied somewhat with the method of experiment. 

The results of these experiments are also taken to indicate that anaerobic 
bacteria compose the greater part of the bacterial content of soil 1 which de¬ 
velops after partial sterilization. Nitrifying bacteria appeared to be gen¬ 
erally destroyed. A further support of the theory of the predominance of 
anaerobic bacteria is the fact that Bacillus imtyricus made up 45 per cent oi! 
the flora of treated soils and only from 5 to 10 per cent of that of untreated 
soils. 

Comparative study on the microflora and the nitrogen, content of soils 
partially sterilized by calcium sulphid, G, Truffaut and N» Bezssonoff 
(Compt Rend. Acad . Bek [Paris], 171 {1920), No. 4 , PP . 268-271)*—' Three series 
of experiments are reported which showed that when a strong treatment of 
a mixture of sulphids and aromatic carbon compounds is given soils in porous 
pots, oxidation being constant, the aerobic conditions produced favor the loss 
of ammoniacal nitrogen and are unfavorable to the development of anaerobic 
bacteria such as Bacillus lutyricus . 

If under the same conditions the soils are cropped, the nitrogen losses are 
smaller. The use of a maximum treatment of 150 kg. per hectare (138.5 lbs. 
per acre) of calcium sulphid on cropped soils, in spite of the strong use of 
nitrogen by crops, prevented the soils from becoming deficient in this element. 

The improvement of peaty soils, E. J. Russell {Jour. Min. Apr. [London], 
27 {1921), No. 12, pp. 1104-1118). —Considerable data on European practice in 
the treatment of peaty soils are summarized. 

The three types of peat found in England are the fen soils, the low-lying 
peat soils, and the high-lying peat soils. The fen soils are distinguished by 
the fact that they are not strongly acid and often not acid at all. Drainage 
is their chief requisite. They are benefited by additions of clay, but not of 
sand, and do not as a rule respond to lime. The most striking effects are pro¬ 
duced by super-phosphate, but not by basic slag. 

The low-lying peats require drainage as a first treatment and in addition 
large dressings of lime, as they are strongly acid. Two general methods of 
treatment are in use. In the first the land is drained, ameliorating substances 
are added, and the peat is cultivated as if it were normal soil. In the second 
method the peat is removed and sold and the underlying formation is drained, 
treated, and cultivated. The second method is more popular in England be¬ 
cause of the high market value of peat. 

The high-lying peats are considered to be the most difficult to improve be¬ 
cause the high rainfall intensifies their naturally wet character and the cold¬ 
ness makes agriculture very difficult. These peats are strongly acid. Field 
experiments with these soils demonstrated their great need for lime. 

Effect of lime and organic matter on impervious Kirkland upland soil, 
M. A. Beeson ( Oklahoma Bta. Rpt. 1920, p. 17) .-—Studies of the moisture content 



1921] 


SOILS-FERTILIZERS. 


423 


and of ammonifieation and nitrification in this soil showed that limestone, and 
particularly limestone and manure, stimulated the action of ammonifying 
organisms and greatly increased the development of the nitrifying organisms. 
Determinations of total carbon indicated that some of the organic matter had 
penetrated as far as the second foot of the soil. Practically all of the carbon 
was found to be organic carbon. The greatest moisture content was found in 
soils treated with manure. 

Soil fertility studies, C. B. Williams ( North Carolina Sta. Rpt. 1920, pp. 
15-22) .—-Results of soil fertility studies at the different station farms in North 
Carolina are summarized. 

At the Buncombe farm it has been found in the main fertilizer experiments 
that phosphoric acid, nitrogen, and lime are the controlling constituents for 
better crop yields on both the upland and bottom soils of the mountain section. 
Acid phosphate has been found to be a better carrier of phosphoric acid than 
raw rock phosphate and soft rock phosphate. 

The use of all fertilizer mixtures tried has failed to pay at the Washington 
farm. Applications of lime usually assure good crop yields, and the use of 
2 tons is better than 1 ton. Marl has been found to be a poorer carrier of 
lime than limestone or burnt lime, and burnt lime is no better than raw ground 
limestone. 

At the Pender farm the controlling constituents for better crop yields are, 
in their order, nitrogen and phosphoric acid. 

At the Edgecombe farm it has been found that the ordinary fertilizer formu¬ 
las in use should have more nitrogen and potash. Sodium nitrate and am¬ 
monium sulphate have been found to be two of the best carriers of nitrogen 
for corn and cotton. 

Phosphoric acid and nitrogen are the most important factors for better 
crop yields at the Iredell farm. 

At the Central farm organic matter is the most important consideration. 
The use of basic slag and crimson clover is said to be suitable to keep up 
the yields of cotton. Phospho-germ has given poor results with rye. 

Solving soil problems, H. L. Russell (Wisconsin Sta. Bui. 832 (1921), pp. 
$1-35, figs . 3). —The results of 16 years’ fertilizer experiments by F. L. Musfeaeh 
on Colby soils are briefly summarized, showing that the addition of phosphate 
to stable manure has been advantageous and that better results have been 
obtained with acid phosphate than with rock phosphate. The use of gypsum 
and potash did not pay, but lime increased the yield of every crop to which if 
was applied. 

Experiments on the tile drainage of Colby soils showed that the spacing of 
tile lines 3 rods apart gave much better crops than spacing 4 rods apart. When 
the tile were spaced 3 rods apart corn was increased in yield 12 per cent, corn 
stover 10 per cent, barley 6 per cent, and potatoes from 5 to 2.0 per cent, depend¬ 
ing upon the distance from the tile. 

Tillage experiments on Colby soil showed that deep tilling and subsoiling have 
given negative results as a general rule. 

The nitrification of stable manure nitrogen in cultivated soil, HI, C. 
Babthel and N. Bengtsson (Meddel. Centralanst. Forsoksv. Jordbruksomrddei, 
No. 211 (1920), pp. 18; also in K. LancWbr. Akad. Handl. och Tidskr., 59 (1920) f 
No. 8, pp. 518-533). —Laboratory studies of the nitrification of ammonium su V 
phate and stable manure in acid lowland moss soils are reported. 

The nitrification of ammonium sulphate proceeded as powerfully in these soils 
as in neutral clay soils in spite of the high acidity. The available nitrogen in 
stable manure was nitrified in these soils and also apparently a certain amount 
■ v 08854°—21 - 8 
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of the original nitrogen of the soil itself. This is considered to he due probably 
to tlie neutralizing action of the ammonia of the stable manure on the acid soils. 
Liming did not increase the nitrification of stable manure nitrogen in these 
soils, but did increase the nitrification of ammonium sulphate and of the nitroge¬ 
nous compounds contained in the soils. Ammonium sulphate was nitrified more 
readily in these soils than in acid clay soils. As the nitrification of ammonium 
sulphate proceeded, the Ph value of these soils was lowered from 5.4 to 4 and 
then remained constant but, noth withstanding the high acidity, nitrification 
proceeded unhindered. 

The cause of nitrogen losses from solid and liquid manure and other 
organic substances, O. Nolte and E. Pqmmeb (Landto. Vers. Sta. 9 97 (1921), 
No. 3~4, pp. 2^5-260 ).—Studies of solid and liquid manure singly and combined 
under aerobic and anaerobic conditions showed only small nitrogen losses over 
considerable periods. These are attributed mainly to the evaporation of am¬ 
monia, and there is said to be no connection between ammonia and moisture 
evaporation. 

The transformation of potassium ammonium nitrate in soil, N. Xvempf 
(Landw. Vers. St a., 97 (1921), No. 3-4, pp. 195-217 ).—Studies on the trans¬ 
formation of potassium ammonium nitrate in sandy clay soil containing con¬ 
siderable organic matter are reported. Potassium ammonium nitrate is the 
product of the mitxure of ammonium nitrate and 40 per cent potash salts, and 
contains approximately 15 per cent of nitrogen and 25 per cent of the ammonium 
radical. 

In the main experiment air-dry soil was mixed with a solution of potassium 
ammonium nitrate. This mixture was calculated to simulate an extra heavy 
fertilization with nitrogen and potash to a depth of about 8 in. After 25 days a 
determination was made of the water-soluble constituents, including nitric, hy¬ 
drochloric, sulphuric, and silicic acids and the bases ammonium, potassium, so¬ 
dium, calcium, and magnesium. 

It was found that the monovalent bases ammonium, potassium, and sodium 
were absorbed by the soil, and that the bivalent bases calcium and magnesium 
took their place in solution. The nitrates varied in behavior. The chlorals 
were not absorbed. The silicates and sulphates first increased in solution and 
then gradually assumed insoluble forms. Of the monovalent bases, sodium was 
the most quickly absorbed at first, but later appeared to be the least absorbed. 
The absorption of ammonium and potassium from solution increased slowly 
until it was double that at the beginning. In time more ammonium was ab¬ 
sorbed than potassium and sodium together, although at the beginning the ab¬ 
sorption of potassium was greater than that of ammonium. Magnesium was 
not so active as calcium in base exchange. 

The transformation of the potassium ammonium nitrate solution proceeded 
very rapidly during the first minute of contact with the soil and thereafter be¬ 
came gradually slower. After 19 days approximately one-fourth of the am¬ 
monium content and only about one-fifth of the potassium content of the solu¬ 
tion had been absorbed by the soil. 

A condition of equilibrium was established between the soil and the modified 
soil solution with reference to the quantities of monovalent and of bivalent bases. 
If is concluded, therefore, that an exchange of bases according to equivalent 
weights does not occur. When double the given amount of potassium ammonium 
nitrate solution was used, no more ammonium nitrogen was absorbed than out of 
the single amount of solution. Less nitrate nitrogen was absorbed from the single 
than from the double solution. The absorption of potassium from the double 
solution was independent of the time factor. This was not the case with the 
single solution. 
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Previous experiments on fertilization with raw phosphates, 0. Reitmair 
(Naohr. Dent , Landw. Gesell. Ostetr ., n. ser., 4 (1920), Nos. 38-39 , pp. 200- 
204; 40-41, pp. 214-219). —The author summarizes a number of pot and field 
experiments in some detail, extending as far back as 1899, on the relative values 
of raw rock phosphate and other more soluble phosphates for different crops. 
One set especially compared coprolite with such materials as bone meal, Thomas 
slag, and. Peruvian guano, and another compared superphosphate with Algerian 
phosphate. While the more soluble phosphates in most eases gave larger total 
increases in crops than the raw phosphates, it is concluded that favorable re¬ 
sults can be obtained with raw phosphates on most all soil types. 

Attention is drawn to the difficulty of drawing conclusions or of comparing 
results from such experiments, owing to the wide variations in conditions under 
which they are conducted. 

The influence of lime and magnesia on the growth of plants, T. Pfeiffer, 
A. Ripfel, and 0. Pfotenhatjer (Jour. Landw., 68 (1920), No. 1, pp . 5-39) — 
Studies are reported the results of which are taken to indicate that there 
should be a fixed relation between all plant nutrients in soil for economic 
reasons. On the other hand, it was found that the Loew theory that a varia¬ 
tion from a fixed ratio between lime and magnesia injures crop growth is not 
always correct. Approximately the same crop yields were obtained in four 
different series of experiments in which the lime-magnesia ratio varied be¬ 
tween 9:1 and 1:1. There was practically no variation in the amounts of 
lime and magnesia assimilated by the plants as indicated by analyses. Oats 
endured a high excess of lime. Crop yields were decreased when the lime- 
magnesia ratio was varied from 1:1 to 1:9, which is attributed not to injury 
by the magnesia but to a deficiency of lime. However, there are indications 
that there may be a partial substitution of magnesia for lime although the 
lime is of the greater importance in plant growth. 

The content of experimental oats plants in lime and magnesia varied within 
wide limits and in some cases was very high. The general rule that magnesia 
predominates in the grain and lime in the straw was seldom confirmed. An 
increasing assimilation of magnesia was not accompanied by a corresponding 
increase in assimilation of phosphoric acid. 

The content of the oats plants in potash and soda was rather high and did 
not decrease when the assimilation of lime and magnesia increased. 

Influence of the lime-magnesia ratio on the growth of plants, O. Loew 
(Jour. Landw., 68 (1920), No. 4 , pp. 225-233). —Referring to the work noted 
above, the author reviews data to show that although there is some evidence 
that a lime-magnesia ratio' of 1:1 or of 2:1, according to. the nature of the 
soil, is the most favorable for the growth of wheat and oats, pot cultures tend 
to give misleading results owing to crowding of the plants and consequent 
interference with root growth. 

The inffiten.ee of variable ratios of lime to magnesia on crop growth* 

O. Lemaiermann and A. Einecke (Landw. Jahrb50 (1917), No. 4, pp617-648, 
pi. 1 ).—These studies led to the rather indefinite conclusion that there is prob¬ 
ably not only an optimum ratio of lime to magnesia in soil, but that such a 
ratio also exists between other plant nutrients. Since such relations have not 
yet been established and methods for determining the relatively in minimum 
plant nutrient in soil are as yet not exact, it is concluded that the ratios for 
lime and magnesia established by Loew possess no general importance. 

The removal of lime from soil by smoke gases containing sulphur' dioxid, 

P. Rusnov ( Cmtll . Gesam. Forstw ,, 45 (1919), No. 11-12, pp. 283-290).—The 
author reviews the work of others bearing on the subject, and briefly reports 
studies which showed that the degree of injury to vegetation by smoke gases 
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stood in no proportional relation to the lime content of the soil or the removal 
of lime therefrom. Vegetation was injured almost as badly on soil containing 
from 0.7 to 1.4 per cent calcium oxid as on soil containing no lime. 

On the other hand, the injury by smoke gases was closely related to the con¬ 
tent of leaves and needles in sulphuric acid. It is concluded that this is the 
main source of injury. 

Sulphur as a fertilizer for wheat (Agr. Gaz. N. B. Wales, SI (1920), No. 7, p, 
462) .—A series of tests conducted at the Cowra Experiment Station farm for 
one year with sulphur as a fertilizer for wheat showed a net financial loss in 
all cases, although slight crop increases were noted in some eases. Sulphur 
added with superphosphate seemed to nullify the beneficial effects of the latter. 

Snow as a fertilizer, M. P. Jacques (8cl Amer. Mo., S (1921), No. 4, p . 815, 
fig. 1 ).—Data from French experiments are reported indicating the effectiveness 
of the snow screen as a protection against frost, and showing that over a 14- 
year period the soil was enriched by a total amount of nitrogen equal to 14.86 
kg. per year per hectare (13.2 lbs. per acre). 

Boron in relation to the fertilizer industry, J. E. Rbeckeneidge (Jour. 
Indus, and Engin. Ghem., IS (1921), No. 4 , VP- 524, 525). —Greenhouse experi¬ 
ments with potatoes, beans, and corn to determine the influence of boron in 
a 4: 8:4 fertilizer, made in the laboratory and containing 0.01 per cent of borax 
by the quantitative method, are reported. 

It w r as found that certain percentages of borax are detrimental to plant 
growth, but under favorable conditions such as optimum moisture, good drain¬ 
age, etc., rapid recovery was noticeable. Corn and beans showed borax poison¬ 
ing with 6 lbs. of borax per acre, and 10 lbs. per acre showed decidedly harmful 
results. Potatoes were not harmed but rather stimulated when 4 and even 6 
lbs. of borax were used, while 8 and 10 lbs. seemed to cause less root formation 
at the seed and more surface roots. With optimum moisture, plants seemed 
to recover somewhat from the toxic effect of borax when used at the rate of 
6 lbs. per acre, but in short seasons the recovery would be too late for good 
crop results. The opinion is expressed that the prevention of seed roots by 
applications of more than 6 lbs. of borax per acre would result in stunted 
growth and death of the plants in a dry season. 

In a brief study of methods for determining boron in fertilizers the conclu¬ 
sion was reached that the method of Ross and Deemer (E. S. R., 43, p. 812) 
gives accurate results when carefully carried out, but that time may be 
saved by using the Jones and Anderson modification (E. S. It., 43, p. 613). 

AGRICULTURAL BOTANY. 

Textbook of pastoral and agricultural botany, J. W. Harshbeegee (Phila¬ 
delphia; V P. BlaMston's Son & Go., 1920, pp. XIII +294, fids. 120). —This is in¬ 
tended to furnish information, including bibliographies, regarding the injurious 
and useful plants of America, particular attention having been given to the 
flowering forms. The book epitomizes laboratory and research work as given 
to veterinary students at the University of Pennsylvania. 

Fundamentals of botany, C. S. Gageb (Philadelphia; P . Blalciston's Bon & 
Co., 1916, pp. XIX+640, figs. 488). —Of the three main parts of this introductory 
course in botany, the first (chapters 1-3) deals with fundamental concepts, 
the parts of a flowering plant, and the cell; the second (chapters 4-11) with 
the vegetative functions of plants; the third (chapters 12-88) with structures 
and life histories. 

Heredity and evolution in plants, C. S. Gageb (Philadelphia: P. BlaMston’s 
Bm. & Go., 1920 , pp. XIII+265, figs . 114 ; rev . in Nature [London], 106 (1921), 
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No. 2675, p. 723).—This little book, intended originally to reprint only chapters 
31 to 38 of the above course in botany, includes, as completed, considerable 
new matter, the older material having undergone certain modifications. 

Dictionary of botanical equivalents, E. Artschwageb and E. M. Smiley 
{Baltimore: Williams & Wilkins Co., 1921, pp. 187).—A dictionary of technical 
French and German words and phrases and their English equivalents, compiled 
for the benefit of readers of foreign botanical literature and containing many 
terms not occurring in the usual dictionary. 

The generic names of bacteria, E. M. A. Enlows {Pub. Health Bern. U. 8., 
Hyg. Lab. Bui. 121 {1920), pp. 115). —The proposed generic names of bacteria 
are arranged alphabetically, each with the author and year of erection, refer¬ 
ence, and characterization or description of the type species. A list of the 
species is appended. 

New Japanese fungi, notes and translations, VIII, T. Tanaka ( Mycologia, 
12 (1920 ), No. 1, pp’. 25-82). —New fungi as here listed include both saprophytes 
and parasites, some of which are indicated as species recently described else¬ 
where. 

Questions regarding Cucurbita, J. P. Lotsy (Genetica [ The Hague], 1 
{1919), No. 6, pp. 497-581; 2 {1920), No. 1, pp. 1-21, pi. 1 , figs. 9). —Several very 
different constant forms could be distinguished within the species C. maxima, 
also within C. pepo. Varieties of the same species cross easily, giving fertile 
segregated hybrids, though as yet crosses between varieties of different species 
have given no results in these experiments. Neither apogamy nor partheno¬ 
genesis was observed. 

Heredity studies with beans.——Ill, Albinism, K. Tjebbes and H. N. Kooi- 
man (Genetica [The Hague], 1 (1919), No. 6, pp. 582-538 , p . 1, figs. 8). —-In 
continuation of work previously noted (E. S. R., 43, p. 818), it is stated that a 
strain of dwarf beans having pale yellow seeds was cultivated for several years. 
This strain habitually threw a considerable percentage of albino seedlings, all 
of which died soon after sprouting. Seeds of three of the surviving normal 
green plants of this strain were gathered separately in 1916 and planted in 1917 
and 1918, two of the lots giving normal seedlings only. The third gave green 
and white plants showing simple Mendelian segregation with green leaf color 
as a complete dominant. This work is to be continued. 

Analysis of a spontaneous bean hybrid, M. J. Sirks (Genetica (The 
Hague), 2 (1920), No. 2, pp. 97-114). —A study of a bean hybrid, carried on 
since 1917, resulted in the identification of seven factors, which are discussed. 

The grand period [in plant growth], H. Sierp (Biol. Zentbl., 40 (1920), 
No. 10, pp. 433-457, figs. 12). —This deals analytically with Arena saliva and 
Pisum sativum as regards growth factors, and changes therein and in growth 
rate. 

Studies on the reaction of plant juices, A. R. C. Haas ( Soil ScL, 9 (1920), 
No. 5, pp. 841-870, pi 1, figs. 11). —The present paper deals with the actual and 
total acidities and the total alkalinity of the juices of a number of plants of 
agricultural importance, together with a study of the influence of liming the 
soil upon these acidities. The actual acidities of the different parts of the 
plants and their relation to one another are discussed. The effects of age, 
lack of chlorophyll, and changes in illumination upon the actual and total 
acidities of plant juices are also considered. The acidities and alkali reserve 
have been determined for certain conditions of growth. In order to ascertain 
the actual reaction of minute quantities of plant juices, a hydrogen-electrode 
vessel has been used that gave excellent results with only three or four drops 
of liquid. Such reaction appears to be affected by changes in illumination, 
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soil solution, age, and other conditions, indicating that the reaction of plant 
juices is the resultant of many processes. The results of preliminary experi¬ 
ments bearing upon some of these factors are reported herein. 

It appears that during the life cycle of buckwheat plants the juice may 
undergo a marked change in its actual reaction. Determinations reported with 
observations to be presented later are said to indicate the existence of a close 
relation between the actual and the total acidity, and to show that the total 
acidity tends to fluctuate in the same direction as the actual acidity. Con¬ 
siderable support is found for the suggestion, that the main specific harmful 
influence of soil acidity on certain plants- is due to its influence in preventing 
the plants from securing rapidly enough the bases that are needed to neutralize 
and precipitate acids within the plant. 

Radioactivity of potassium [in relation, to plant activity], J. Stoklasa 
et Aii.' ( Moehem. ZtseJir., 10S (1020), No. IS, pp. 109-184, fig . I).—These three 
contributions deal respectively with the radioactivity of potassium and its 
significance in cells lacking or containing chlorophyll; the mechanism of the 
physiological operation of radium emanation and of the radioactivity of potas¬ 
sium on the biochemical changes in relation to the growth processes of plants; 
and the significance of radioactivity of potassium in photosynthesis. 

Water utilization by plants in wind, Rembeck (Naturw. Ztxchr. ForH u. 
Landtii18 (1920), No. 5-6, pp. 121-141) .—This work includes chiefly studies on 
transpiration and the relation of transpiration and water transfer to hardiness 
and other characters of the plant which undergo change with age. 

On the relations between, growth and the environmental conditions of 
temperature and bright sunshine, W. E3. Rbenchley (Ann. Appl Biol., 6 
(1920), No. Jf , pp. 211-244, figs* 11). —Studies continued for 16 months on peas 
under controlled conditions are said to indicate that growth shows two well- 
defined periods, namely, that from the seedling stage until the plant regains 
its initial weight after loss by respiration, and that during which growth is 
obvious, lasting until desiccation begins. These periods are discussed. 

The maximum growth rate is attained soon after the beginning of the second 
period, and under favorable conditions is Maintained for several weeks. The 
decline is marked by definite periods, the incidence of which varies according 
to seasonal conditions. Response to environmental conditions under restricted 
food supply (though decreased) is broadly similar to response when food supply 
is unrestricted. 

In the early stages of growth, nitrate absorption is large in comparison with 
dry matter production. This ratio is decreased later owing to the accumulation 
of the products of assimilation. 

The development of photosynthetic activity during germination, Oh E. 
Rbiggs (Roy. Soc. [ London, ], Proc., Ser. B, 91 (1920), No. B 689, pp. 249-268, 
fig. 1). This is the thirteenth section of a series of experimental researches on 
vegetable assimilation and respiration, the twelfth having been contributed bv 
Smith (E5. S. R., 43, p. 132). 

Leaf development precedes photosynthetic activity, which lags behind green 
pigment formation, a young leaf exhibiting little or no photosynthetic activity. 
This is considered to indicate that photosynthetic acivity requires some factor 
other than chlorophyll. The potentiality of this, factor rapidly increases inde¬ 
pendently of chlorophyll and of Illumination. 

Consideration of the results herein presented shows that the activity of the 
photochemical part of the photosynthetic mechanism in young seedling leaves 
as compared with that of more mature leaves lg in some way limited, but ap¬ 
parently the photochemical part depends for its Intensity not only upon chloro- 
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phyll but also upon some other factor. This factor increases with age during 
the early stages of leaf development. 

The bearing of these facts is discussed. 

[The effects of cold on seed germination], W. Ivinzel (Natnnc. Ztsehr , 
Forst u. Landw17 (1919), No. 4-5, pp. 189-142), —This account, concluding 
studies previously noted (E. S. R, 85, p. 682), details results of observations 
on plants representing several genera as regards a method of freezing, and the 
results obtained with seed which formerly showed low germinabilify. 

Cold resistance as an ecological factor in the geographical distribution 
of cacti, J. C. T. Uphof (Jour. Ecology , 8 (1920), No. 1, pp. 41-58, pi. 1, figs . $).— 
This paper gives the results of a study of the various degrees of resistance to 
cold of different species of cacti growing in the deserts of Arizona. 

It appears that the vertical distribution of cacti depends upon the minimum 
winter temperature. The author attempts to explain the cold resistance of 
cacti by means of physiological experiments on the behavior of plants during 
freezing, an important ecological factor, upon which depends entirely the geo¬ 
graphical distribution of the different species. 

It is stated that species of cacti having relatively thick integuments are 
more resistant to low temperatures of short duration than those having thinner 
integuments, as the penetration of low temperatures through a thick integument 
is slower than through a thinner one. Thin integument may be accidental 
rather than adaptive. Since the lowest winter temperatures in the desert are 
often of short duration, a cactus having a thick integument may pass uninjured 
through temperature low enough to kill the protoplasm. Thick integument 
protects cactus against sudden and severe temperature changes at any season. 

At higher elevations, on northern exposures, and in more northerly regions 
where severe cold is of longer duration, thick integuments afford no protection 
to sensitive plants, so that the geographical distribution of the species is con¬ 
fined to situations not subject to persistent cold. 

The protoplasm of these plants can withstand without injury a certain low 
temperature for each species, below which death occurs. The quality of re¬ 
sistance to cold is hereditary. The temperature, which damages a plant to any 
extent will kill that plant if continued or repeated sufficiently, and this point 
may be regarded as the killing temperature. 

Ah ecological study of the algae of some sandhill lakes, E. N. Andersen 
and E. XI. Walker (Trans. Amer. Micros . Soe., 89 (1920), No. 1, pp. 51-85, pis . 
10, fig. 1) .—It appears that the occurrence of algae in a given body of water at a 
given time is due, to a certain extent, to seasonal periodicity, also that the 
mineral and gas content of water has much to do with its algal flora. Of these 
factors, alkalinity is thought to be largely the explanation for the wide differ¬ 
ence observed in the algal flora of lakes lying close together and nearly uniform 
as regards other factors. 

In a given lake the distribution of species may be explained as due to the 
only variable factor, namely light intensity. 

FIELD- OBOES'. 

[Report of Held crops work in Arizona], G. E. Thompson, R. S. Hawkins, 
and S. P. Olabk (Arizona St a. Rpt. 1920, pp. 440-447* figs.,S ).—Varietal and 
cultural tests of cereals, legumes, grasses, and miscellaneous field crops are 
described in continuation of those previously noted (E. S. XL, 44, p. 528). 
Kanred showed a decidedly greater rust resistance than any other wheat variety, 
.while Early Baart,. Sonora, 'Macaroni, and Turkey were heavily damaged. by a 
severe rust, attack general in 'the Salt Biver Valley, ■ 
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[Report of field crops work in North Carolina, 1919—20], C. B. Wil¬ 
liams (North Carolina Sta . Rpi. 1920, pp. 22-31 ).—Experiments with field crops 
were conducted along the same general lines as noted heretofore (E. S. R., 41, 
p. 638; 43, p. 434). 

In fertilizer trials with tobacco at Reidsville, muriate of potash demon¬ 
strated its superiority over sulphate of potash in affording protection against 
wildfire, produced better and larger growth, and gave immunity from sand drown. 
At the Granville Farm the variety known as Big Gem, Make All, or Harrison 
Pride possessed a superior resistance to leaf spot and made a vigorous growth, 
but lacked the body and general character of Adcock, Gooch, Warne, and the 
Orinocos. Results of rate of planting and fertilizer trials indicate that with 
liberal fertilizer applications an increased yield with good quality can be 
obtained by planting in 4-ft. rows with plants 24 in. apart in the row. 

On red clay soil where cotton received nitrogenous fertilizers with a further 
side dressing of 50 lbs. of nitrate of soda per acre, a plat receiving nitrate of 
soda at planting averaged 919 lbs. of seed cotton as compared with 767 from the 
plat receiving dried blood. 

The results of fertilizer experiments with wheat on mountain soils recom¬ 
mend for bottom land soils the use of at least 600 lbs. per acre of fertilizer con¬ 
taining 10 per cent available phosphoric acid and from 1 to 2 per cent of nitrogen. 
On the upland soils a treatment of 600 lbs. per acre of fertilizer containing from 
10 to 12 per cent of phosphoric acid and from 2 to 3 per cent of nitrogen is 
advised. The nitrogen in the fertilizer used may be reduced by plowing in 
leguminous crops and crop residues grown in rotation with wheat. 

In cotton breeding studies, one strain averaged 2,061.8 lbs. of seed cotton per 
acre while an inferior strain gave only 985.1 lbs. Fi hybrids of the more dis¬ 
tinct pure lines proved earlier, more vigorous, and more productive than either 
parent. Where cotton plants from North Carolina and Mississippi-grown seed 
were grown in comparison, the plants from North Carolina seed were earlier, 
slightly taller, and more productive, reversing previous results. Selections of 
Mammoth Yellow, Virginia, and Haberlandt soy beans averaged 5.2, 2, and 
6.2 bu. per acre, respectively, more than the general crop from which they were 
selected. 

Report of agronomy department, M. A. Beeson (Oklahoma Sta. Rpt. 1920, 
pp. 16, ,17, 17-22) .—Further progress of experimental work noted previously 
(E. S. R., 43, p. 32) is reported. The highest yielders in the variety tests 
included Silverxnine, Boone County White, Strawberry, and Bloody Butcher 
com; Nicholson Improved, Fulghum, Kherson, and Red Rust Proof oats; 
Triumph 44 cotton; Wisconsin rye; and Oklahoma Selected barley. 

Alfalfa plats, untreated, receiving lime alone, manure alone, and lime and 
manure, produced acre yields of 1,618, 2,368, 6,785, and 6,783 lbs., respectively. 
Where peanuts were cultivated similarly until the spikes were setting, those 
not cultivated late gave the highest hay yield and lowest nut yield; the plat 
receiving ordinary cultivation when the spikes were setting made the second 
highest yield of hay and nuts, and the plat bedded and the vines combed out 
with an ordinary hay rake gave the lowest hay yield and highest nut yield. 

In a test of planting kafir and cowpeas in alternate rows, kafir in 42-in. 
rows without cowpeas gave the highest forage and grain yields. Results of 
spacing tests with kafir indicated that from 9 to 12 in. between the plants 
In the rows will give the highest returns. 

Sudan grass gave the best results when seeded from the middle to the last 
of April. Seedings made in rows yielded less than those made broadcast and 
produced hay inferior in quality owing to the excess amount of soil raked up 
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with the hay from the row. From 19 to 30 lbs. broadcast appeared to give the 
best yields. 

Breeding work conducted with cotton, wheat, barley, grain sorghums, pea¬ 
nuts, Sudan grass, and Bermuda grass is briefly noted. 

[Field crops in upper Wisconsin], H. L. Russell (Wisconsin Bta. Bui . 382 
(1921) j pp. 11—17, 18, 20—28, 29, 30, figs. 11). —A popular discussion of practices 
and varieties found profitable in the production of field crops on cleared land 
in upper Wisconsin, together with the outstanding results of experiments with 
cereals, forage, and root crops hy E. J. Delwiche and with potatoes by J. G. 
Milward at the several substations in this part of the State. The experimental 
work has largely been noted from other sources (E. S. R., 4*2, p. 433; 45, 
pp. 131, 226, and 229). 

[Report of the] agronomy department, A. F. Vass (Wyoming Bta. Rpt 
1920, pp. 124 , 125 ).—Early seeding of small grains gave the best results, con¬ 
firming work previously noted (E. S. R., 43, p. 134). The leading cereal 
varieties included Swedish Select, Abundance, Banner, and Golden Rain oats; 
Red Fife, Defiance, Bluestem, and Marquis wheat; and O. A. 0. No. 21, 
Charlottown, Smyrna, and Hannchen barleys. 

Studies of the relation between the development of potato plants and 
yields seemed to indicate that the larger and more fully developed plants gave 
the greater yield. The relation was more marked with mature plants than 
at 50 days after planting. Where whole, one-half, and one-quarter tubers were 
used as seed, a direct increase in weight of tubers per hill and total weight 
per acre appeared as the size of the seed portion increased. Very little differ¬ 
ence was noted between the stem and eye ends of tubers when used as seed. 
The average weight of tubers per hill increased directly as the distance apart 
of Hills in the row increased by 6-in. intervals from 6 to 36 in. Although 
the total acre yield and also the acre yield of marketable tubers was great¬ 
est with the close planting, the percentage of marketable tubers was lowest. 

[Report of field crops work in Barbados, 1918—1930], J. R. Bovell 
(Barbados Dept. Agr. Rpt . 1918-19, pp. 3-19; 1919-20, pp. 3-6 ).*—The continu¬ 
ation of experiments with various field crops along the same lines as heretofore 
(E. S. R.» 44, p. 433) is described. Work with sugar cane Has been noted 
from another source (E. S. R., 45, p. 182). 

The improvement of grassland (Min. Agr . and Fisheries [London}, Mise . 
Pub. 24 (1920), pp. 50).—A general discussion of the improvement of grassland. 
The various types of grassland are considered and improvement methods out¬ 
lined, including fertilizing, mechanical treatment, renovating mixtures, altered 
methods of grazing, substitution of pasture for meadow conditions, weed eradi¬ 
cation, and breaking the turf. Notes are also given on seed mixtures, perma¬ 
nent grass, alfalfa, and sainfoin meadows, and treatment of new pastures* 

The improvement of grassland; Suggestions for demonstrations .and 
experiments (Min. Agr. and Fisheries {London}, Misc. Pub. 25 (1920), pp. id).— 
Supplementing the above, this pamphlet comprises schemes simple in character, 
direct and practical in their object, and intended for farmers. Outlines of 
experimental methods and the fertilizing of meadow hay, rotation hay, and 
established pasture are included. The experiments devised for agricultural 
colleges and institutions, which are more complex and require considerable at¬ 
tention and supervision, include the general, treatment of grassland,. mechanical 
operations on grassland, renovating mixtures, the permanence of different va~ 
rieties, and the effect on permanence of different sources of origin, seed mix¬ 
tures, and harvesting seed. 

The irrigation of alfalfa, F. S, Habbis and D. W. Pittman (Utah Bia. Bui. 
180 (1921), pp. 8-80, figs. S).—Field and tank experiments on the irrigation of 
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alfalfa are reported, together with a rdsumd of earlier work on time and rate 
of irrigation. 

In the experiments at the station the yield generally increased as the total 
amount of water applied increased up to 90 acre-in., the highest amount ap¬ 
plied, but the gain in yield from the application of more than 30 acre-in, was 
too small to pay for the extra labor. Twenty-live in. applied in weekly quan¬ 
tities of 2.5 in. gave better results than 30 in. where 5 in. were applied each 
alternate week. With an equal amount of water frequent moderate applica¬ 
tions gave better yields than fewer heavy ones. 

Where no irrigation was applied 55 per cent of the entire yield came from 
the first cutting and only 14 per cent from the third. Where regular quan¬ 
tities of water were applied each week, from 33 to 37 per cent of the crop 
came from the first cutting, from 37 to 39 per cent from the second cutting, 
and from 25 to 30 per cent from the third cutting. Applying the water at 
various times of the irrigating season changed the relative yields of the differ¬ 
ent cuttings, but did not affect the total annual yield consistently. 

Alfalfa yielded highest when the soil moisture content was kept constantly 
at 25 per cent, about the optimum for seed germination, and was not allowed 
to become much drier periodically. The amount of water required to produce 
a pound of alfalfa increased with an increase of the amount of water applied. 

Coni variety experiments [at] Substation No. 3, Angleton, Tex., E. B. 
Keynolds and N. E. Winters {Texas Bta. Bui. 275 {1921), pp. 5-15, ftps. 2 ).— 
Results of variety tests of corn conducted at Angleton Substation during the 
period 1913 to 1920, inclusive, excepting 1915, are reported. Varieties con¬ 
sidered best adapted to the section are described briefly, and a list of those 
included in the annual tests is appended. 

The best yielding varieties during the period included Fentress Strawberry, 
Hastings Prolific, Ferguson Yellow Dent, Thomas and Chisholm, with average 
acre yields of 33.5, 31.6, 31.5, 31.2, and 29.6 bu., respectively. In a variety- 
date of planting test, varieties planted about March 1 made better average 
yields than when planted 2 and 4 weeks later. Surcropper was first with 31.4 
bu. per acre, and was followed by Ferguson and Chisholm. 

Disking v. plowing corn land for oats, 1. F. Cox {Michigan Bta. Quart. Bui, 
3 {1921), No. 8, p. 83 ).—Oats on corn land spring disked, fall plowed, and spring 
plowed produced acre yields of 94.5, 99.7, and 98.3 bu. The increase in yield 
from spring and fall plowing was deemed hardly sufficient to pay for the "in¬ 
creased cost of preparing the land as compared to disking in the spring with¬ 
out plowing. 

Growing peas for canning trade, H. O. Moore {Michigan Bta. Quart. But, 
3 (1921), No. 8, pp. 106-108, fig. 1).— Brief cultural directions. 

Rejuvenation and improvement of the potato, J. Attmiot {Rev. (Jen. Rot, 
82 (1921), Nos. 387, pp. 182-189; 888 , pp. 2U-283; ads. in Compt. Rend, Acad. 
Agr* Frame, 6 (1920), No. 35, pp. 853-857 ).—Rejuvenation and improvement 
work with the potato by means of bud mutation, hybridization, and seed 
selection, conducted in France in 1920, is described. From 142 seed balls, 
4,033 seedlings were secured. Those surviving attacks of pests were entirely 
disease resistant and showed high quality. Several hybrids exhibited high 
resistance to severe attacks of Fhytophthora infestans. One hybrid, ReurreX 
Bolivienne, when planted in contact with varieties affected with mosaic and 
leaf roll showed absolute freedom from these and other diseases. Individual 
plants of this cross have given yields of 950, 1,600, and 1,800 gm. per hill, 
respectively. Regarding hybrids, the author concludes as follows: 

The vigor of the resultant cross varies with the differences between parents 
In regard to morphological characters and their nature* The hybrid derives 
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its characteristics from both parents, but the influence of the male parent is 
dominant. The tubers of any one seedling plant are identical as to shape and 
as to color of flesh and skin. Seeds from a single seed ball may produce hy¬ 
brids differing widely in aerial or subterranean organs, productivity, or earli¬ 
ness. The resistance of a hybrid may be much greater than that of the more 
resistant of the two parents. This applies in like manner to the other char¬ 
acters of the plant, e. g., vigor, hardiness, productivity, and color and quality 
of flesh, and is considered the fundamental principle of rejuvenation and 
improvement. The high fertility of the hybrids has made possible the rendering 
fertile of main crop varieties commonly sterile. 

Chemical studies of the grain sorghums, C. T. Dowell and W. G. Feiede- 
mann ( Oklahoma Sta. Rpt. 1920, pp, 28, 29, 51-64)—The work reported in¬ 
cluded analyses of feterita, yellow and white milo, and Black Hull white kafir 
at three stages of growth; kafir flour and meal, milo flour, and mixed flours; 
the ash of the whole plant of these varieties in three growth stages, and the 
ash of the grain, meal, and flour from grain sorghums; and determinations of 
water-soluble nitrogen in the green plants, of the inorganic and organic phos¬ 
phorus in the four varieties, of the pentosans in white milo at three stages of 
growth and in feterita and kafir at maturity, and of sucrose in kafir, darso, and 
yellow milo stalks. 

The percentage of nitrogen in white and yellow milo was found to be much 
greater than in feterita and kafir at each of the three stages of growth. The 
analysis of the ash showed that the grain sorghums removed much potassium 
and phosphorus from the soil. While the percentage of water-soluble nitrogen 
is very large in the young plant, it decreases very rapidly when the plant nears 
maturity. 

Soy beams, C. F. Noll and R. D. Lewis (Pennsylvania Sta, Bui. 167 (1921), 
pp, 20, figs, 2) .—The culture and uses of soy beans are briefly outlined and the 
results of experiments conducted with the crop at the station reported. 

The leading varieties in seed production included Ebony, Elton, Manchuria, 
Merko, Mongol, and Ohio 10,015, The largest yields of field-cured hay were 
made by Ohio selections, Elton, and Merko. Data on maturity, seed color, and 
number of seeds per pound are tabulated for the several varieties studied. 

Where soy beans replaced oats in a 4-year rotation of corn, oats, wheat, cloven 
and timothy, they produced much protein per acre, and when cut for hay, 
slightly more net energy* Wheat gave somewhat lower yields after soy beans 
than after oats due to later seeding, but the yields of other crops were practi¬ 
cally the same. Growing soy beans with corn for silage did not give greater 
yields of total material than corn alone, but the presence of 10 per cent or more 
soy beans with corn increased the percentage of protein in the silage apprecK 
ably. No indications that com grown with soy beans contained more protein 
than corn grown alone were found. 

Experimentation in the crossing of sugar cane, L. Qtjaglini (La, Planter ; 
66 (1921), No, 15, p, 239). —The methods and results of hybridization work with 
sugar cane at the Cuban Experiment Station are outlined. 

In crossing Natal Uba cane with Demerara 74, it was necessary to use a 
variety of wire nainsook-covered caps held in place by props. The best type of 
cap proved to be one with an upper diameter of 45 cm., a lower diameter of 45 
cm., and a height 110 cm. On the lower rim of the cap, 40 cm. of loose cloth 
was tied around the canes, preventing the access of wind-blown pollen. A 
cane about to bloom was tied to the arrow of a pollinlzing cane and the two 
placed within the lower part of the cap. The end of the cut pollinlzing cane 
was placed in a can containing about 20 liters of water, with the addition 
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of some charcoal and camphor. About 48 good specimens were obtained, and 
the results were considered satisfactory. 

Sugar-cane experiments in the leeward Islands, 1918—19, A. IQ. Collens 
et al. (West Indies Imp. Dept AgrLeeward 1st Sugar-Cane Wwpts ., 1918-19, 
pp. 62). —Variety tests with sugar cane, conducted in Antigua, St. Kitts-Nevis, 
and Montserrat in continuation of similar work (E. S. It., 42, p. 085), are 
reported, together with the results of fertilizer experiments in St. Kitts in the 
season of 1917-18. Data on soils, rainfall, the distinguishing characters of the 
.principal varieties included in the experiments, and the acreage under the 
different varieties in Antigua and St. Kitts for the crops of 1917 and 1918 are 
tabulated. 

In Antigua, the two leading plant canes were R. 6808, with acre yields of 
23.4 tons of cane and 8,840 lbs. of sucrose, and B. 8922, with 18.9 tons of cane 
and 8,100 lbs. of sucrose. Sealy Seedling, with an average acre yield of 6,180 
lbs*, of sucrose, was first of 10 varieties grown during the past IS years. B. 
10650, with an average acre yield of 14.8 tons of cane and 2,850 lbs. of sucrose, 
and A. 319, with 15 tons of cane and 2,010 lbs. of sucrose, were the highest 
yielders among ratoon canes tested during 1918-19. Of 10 varieties of ratoon 
canes grown during the past 17 years, Sealy Seedling was first, with an average 
of 3,510 lbs. of sucrose per acre. 

Results of experiments with plant cane for three seasons indicate that in 
Antigua canes are generally ripe at 15 months of age. The question of maturity 
is thought due to rainfall, as in wetter climates, such as Trinidad, experimental 
data indicate that canes ripen in from 18 to 19 months. B. 6450, which ripens 
in Antigua in from 15 to 15.5 months, is considered very late in Trinidad, where 
it matures in from 18.5 to 19 months. 

The leading plant canes grown in St. Kitts were B. H. 10(12) and Ba. 6032, 
with respective acre yields of 27.7 and 29.6 tons of cane and 6,850 and 5,720 lbs, 
of sucrose. B. H. 10(12), with 41.7 tons of cane and 8,510 lbs. of sucrose, and 
B. 6808, with 84.6 tons of cane and 6,280 lbs. of sucrose, were the highest-yield¬ 
ing ratoon canes. Observations on a number of seedlings are noted as here¬ 
tofore. 

In Nevis, B. H. 10(12), with 26.6 tons per acre and 7,590 lbs. of sucrose, 
and B. 6308, with 27.6 tons of cane and 6,960 lbs. of sucrose, were the highest- 
yielding plant canes. No ratoon canes were grown experimentally in Nevis. 

Sealy Seedling, with 34.5 tons of cane and 7,830 lbs. of sucrose, and B. H. 
10(12), with 31,3 tons of cane and 7,670 lbs. of sucrose, led in the test of plant 
canes in Montserrat. 

Fertilizer experiments in St. Kitts, supplementing those already noted (E. S. 
R., 38, p. 438), showed the highest yield to accrue from combinations of readily 
available nitrogenous manures with potash and phosphate. However, pen 
manure produced increases nearly as great. Without potash and phosphate, 
readily available nitrogenous manures did not give marked increases in yield. 
The organic manures, filter-press cake and cottonseed meal, either depressed 
the yield or increased it hut slightly. 

Sunflower production for silage, E. G. Schafee and R. O. Westlky (Wash¬ 
ington St a. But M2 (1921), pp. 5-20, figs. 4)*—Information is presented con¬ 
cerning the culture and probable value of sunflowers for silage, based on data 
from trials at the station and other sources. 

At Pullman sunflowers averaged 11.59 tons of silage per acre, while com 
gave but 5.97 tons. Yields at other stations and different Washington counties 
show sunflowers to be profitable, especially in areas not suitable for corn. 
Wheat following sunflowers averaged 28.4 bu. as compared with 38.8 bu. after 
com, indicating that land used for sunflowers is somewhat less suitable for 
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immediate wheat production than corn land. Rations containing sunflower 
silage are given for dairy and beef cattle and sheep, and notes on sunflower 
diseases are included. 

Water as a limiting factor in the growth of white sweet clover (M. 
alba), A. N. Hume, H. Loomis, and X G. Hutton (South Dakota Sta, Bui. 191 
(1920), pp. 258-298, figs . 5).—Experiments to determine to what extent water is 
a limiting factor in the growth of white sweet clover, conducted in pots 
containing sandy loam, silt loam, and clay soils representing large areas of 
the State are reported, and results obtained in earlier work along the same 
general line are reviewed at some length. 

White sweet clover apparently lived with an amount of moisture equal to 
as little as 9 per cent of the dry weight of the loam soils and 11 per cent of 
the clay soils used, indicating that under otherwise identical conditions differ¬ 
ences in soil type may produce variation in the amount of water required for 
the growth of this crop. These observations are said to agree with those of 
other investigators. 

The amount of v T ater utilized by the plant increased as the moisture content 
of the soil was increased.. When the soil moisture was increased from 9 per 
cent to a maximum of 32 per cent, the total water used increased, from 6,6 
to 79 kg., indicating that sweet clover can adapt itself to the available water 
supply. 

The average production of dry matter per plant increased with the total 
amount of water used. The extreme height of main stem also increased with 
an increase of available water up to 22 per cent of the dry weight of the soil. 
With a further increment of available ’water, the corresponding increase in 
the dry matter was produced by an increase in number of stems and branches 
and not by an extension in height of plant. The average weight of the leaves 
of plants and the mean area per leaf appeared to become greater with an in¬ 
crease in the amount of available moisture. 

The average actual water requirement, the ratio of grams of water used to 
grams of air-dry tops produced, increased with an augmentation in the amount 
of water available up to 18 per cent of the weight of the soil. The water re¬ 
quirements for s'weet clover varied according to the percentage of water avail¬ 
able, from 675 to 789 lbs., substantially agreeing with those secured by Briggs 
and Shantz (E. S. R., 32, p. 127) for conditions at Akron, Colo. 

Hubam clover (Hughes annual white sweet clover), X P. Cox, F. A. 
Spbagg, and E. E. Down (Michigan Sta. Giro. 45 (1921), pp. [.£], fig. 1).—Brief 
notes on the behavior of Hughes annual white sweet clover (E. S. R., 44, p. 
431; 45, p. 132) in Michigan, with practical directions for seed production. 

Sweet potato fertilizer experiments at Substation No. 2, Troup, W, S. 
Hotchkiss (Texas Sta . Bui. 277 (1921), pp. 3-7, fig. 1 ).—In fertilizer experi¬ 
ments with sweet potatoes at Troup Substation in 1907, 1908, and 1911, acid 
phosphate gave the highest yield of the materials applied alone, and was fol¬ 
lowed by cottonseed meal. Potash alone averaged the lowest of any fertilizer 
used, and was apparently not required on the Susquehanna fine sandy loam soil. 
A mixture of acid phosphate and cottonseed meal gave the largest increase and 
the greatest net profit, and from 300 to 500 lbs. per acre of a 3:2 mixture is 
suggested for ordinary East Texas sweet potato soils. 

[Report of plant breeding work in Arizona] , W. E. Rbyan and E. H, 
Pressley (Arizona Sta. Bpi . 1920, pp. 480-483 ).—The Fa generation of a Turkey- 
Sonora wheat hybrid (E. S. R., 44, p. 524) appeared to confirm the classification 
of 4,581 F 2 plants grown to maturity into 983 plants with all hard grains, 2,285 
with hard and soft grains, and 1,313 with all soft grains, roughly approaching 
the ratio 1:2:1, The two types of texture have' segregated sharply in the see- 
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ond generation and have maintained their identity. A fair indication of a single 
factor difference between the two types of texture also exists. The offspring of 
28 of 84 selections made from the F 2 plants that headed during the heading 
period of the early parent had individual ranges of heading dates approximately 
the same as those of the parents, with about equal deviation from the mean 
heading dates. These facts, together with the fairly high coefficient of heredity 
(r=0.4199±0.0952) and the grain texture studies, are held to indicate the possi¬ 
bility of producing early races of hard wheat suitable for the irrigated districts 
of Arizona. 

Wheat production as influenced by variety, time of seeding, and source 
of seed, E. G. Schafer, E. F. Gaines, and O. E. Barbee (Washington St a. Bui, 
159 {1921 (, pp. 5-54, 10 ).—The principal wheat varieties grown -in Wash¬ 

ington are described and their distribution, yields, and adapted areas indicated, 
and time of seeding and source of seed tests are reported. 

The leading varieties with respective percentages grown in the State in 1918 
and 1919 included Blnestem, 17.2 ; Early Baart, 16.6; Hybrid 128, 11.5; Marquis, 
10.4; Jenkins Club, 9.2; Forty Fold, 9; Turkey, 7.5; Red Russian, 6.2; Hybrid 
148, 3.4; Jones Fife, 3.1; and all others, 5.9. The average yields of field and 
nursery plantings during the period 1914 to 1919 showed Ruddy, Hybrid 128, 
Quadruple, Bluestenr, Turkey Red, and Triplet outstanding, with yields ranging 
from 40 to 46.2 bu. per acre. 44 If Washington would reduce her wheats to the 
varieties Bluestem, Early Baart, Hybrid 128, Turkey Red, Jenkins Club, and 
possibly Marquis, and restrict them to the sections for which they are best- 
adapted, more wheat would he raised, less mixture would be found, and the 
market value would be increased.” 

"Where two varieties were seeded at 15-day intervals from August 1 to De¬ 
cember 1, the highest yield was made from the September 1 seeding, closely fol¬ 
lowed by the August 15 seeding, indicating that crops seeded medium early 
render higher yields than those seeded very early or very late. The very early 
and very late seedings contained very little smut, but the yields were low. 

Hybrid 128, a true winter, and Bluestem, a standard spring variety, were 
planted at week intervals from October S to March 25 during 1917 and 1918. 
Bluestem suffered much greater injury than Hybrid 128, and every planting of 
Bluestem from October S to February 11 was so badly winterkilled that reseed¬ 
ing* would have been necessary to secure a profitable stand. Although Hybrid 
128 showed some injury when seeded from October 8 to December 24, and was 
comparatively hardy, it failed to head out when seeded later than March 11. 
Spring varieties should not be seeded in the fall because of the danger of 
winterkilling, and winter varieties should not be seeded in the spring because 
they are not likely to head out. 

Haynes Bluestem wheat grown continuously at the station produced slightly 
larger yields than seed of the same variety obtained each year from Minnesota 
and North Dakota, No improvement was gained by bringing seed wheat from 
these districts. 

Cultural experiments with wheat,' E. G. Schafer, E. F. Gaines, and 0. E. 
Barbee (Washington Sta. Bui . 160 {1921), pp. 3-19, figs. 8 ).—In tests begun in 
1906, manure at the rate of 10 tons annually applied to spring and winter wheat 
increased the average acre yield of winter wheat 14.2 bu., while spring wheat 
made a gain of only 2.2 bn. Winter wheat unmanured yielded 3.8 bu. less than 
spring wheat. Manure rendered its largest return when plowed under in the 
fall for winter wheat. Winter wheat alternating with fallow, with manure 
plowed under in the spring of the fallow year, put on fallow in the summer, 
and put on wheat in early winter, made 6-year average acre yields of 38.7, 39.5, 
and 40 bu., respectively. However, the annual yields ranged from 27.5 to 49.5 
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bn,, 26.4 to 53.8 bn., and 18.7 to 57.2 bu., respectively, with tbe first treatment 
making the highest yields during 3 out of 6 years. 

Early plowed and well tilled summer fallow'produced an average of 11.8 bn. 
more wheat than when plowed late and left untilled. Spring plowed land 
averaged 2.9 bu. more wheat per acre than fall plowed land during 14 years 
and outyielded the fall plowed 10 times during tlie period. Where spring wheat 
was grown continuously, the yields did not change materially whether the land 
was plowed 4, 6, 7, or 8 in. annually, or 5 and 8 in. in alternate years. 

Winter wheat seed-bed preparation, L. L. Zook (Nebraska lSta. Bui 178 
(1921), pp. 18 , figs . 2).— Experiments were conducted at the North Platte Sub¬ 
station to study the effect on winter wheat yields of plowing at different depths, 
early and late plowing, and of packing and seeding without packing. 

Land plowed 3, 7, 10, and 14 in. deep produced average acre yields of 13.2, 
15.2, 15.3, and X4.5 bu., respectively, as compared wfith 12 bu. from land disked 
only. While the increase made by 7-in. plowing over 3-in. plowing was consid¬ 
ered sufficient to justify the greater depth, no advantage w r as gained by plowing 
deeper than 7 in. Moisture determinations made on part of the plats showed in 
no instance an appreciable difference in rapidity or amount of moisture storage, 
or in the manner or completeness of its exhaustion whether the soil had been 
plowed shallow*, medium, or very deep. 

Although higher yields were secured from early than from late fall plowing, 
the gain was small and the arrangement of the plats precluded definite con¬ 
clusions. Better results followed packing than where packing was not practiced, 
the gain being more than enough to pay for the cost of the operation. 

Results of experiments conducted by the U. S. Department of Agriculture 
(E. S. R., 39, p. 812) on substations in 12 States are cited to show the unprofit¬ 
ableness of deep tillage. 

The improvement of damp grain, M. Heinrich (Landtc. Vers. Sta.* 90 
(1917) t No. 1-2, pp. 49-87). —Treatment of damp grain with a heated mixture 
of calcium or magnesium oxid with a bicarbonate compound, to remove excess 
moisture, carbonic add, and ammonia failed to reduce the moisture content 
appreciably. The treatment reacted favorably on the germination of oats con¬ 
taining a fairly high amount of moisture, but the effect was too slight to render 
it of practical value. Where oats with high moisture content had free access 
to air, the treatment was of no practical benefit. Storing grain with high mois¬ 
ture content under air-tight conditions favored bacterial development detri¬ 
mental to germination and vigor. 

Influence of storage conditions on fresh grain (rye), M. Heinrich 
(Landio . Vers. Sta., 90 (1917), No. 1-2, pp. 68-112). —Supplementing earlier work 
(E. S. R., 30, p. 837), the author presents results of tests of the effect of 
storage conditions on newly harvested rye. Tabulated notes are given on 
moisture content, weight of 1,000 kernels, Tate, and percentage and vigor of 
germination of the crop, immediately after harvest, when stored under air¬ 
tight conditions, and when stored with free access of air, with daily fluctuating 
temperatures (10 hours at 35° C. to 14 hours at 18°), room temperature 
(18°), and reduced temperature (10°). Both dry and damp grain was stored' 
under these conditions for periods ranging from 2 to 12 weeks, 

Confined atmosphere with high temperatures exercised a very harmful in¬ 
fluence on stored fresh grain. Reduced temperatures favored storage without 
ventilation. Although fresh grain appeared less sensitive to confined at¬ 
mosphere than old grain, it was damaged sooner and to a greater extent by 
fungus attacks. The development of mold fungus damaged the grain less than 
the development of bacteria. The germ maturity of grain cut in the yellow 
ripe stage increased in storage when the grain was not dried out 
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Ripening after harvest took place with high as well as low temperatures, 
being specially expedited by high temperatures. High moisture content retarded 
after-ripening. With free access of air, the after-ripening was in proportion to 
desiccation. Reduced temperatures favored rapidity of germination in fresh 
grain, but as soon as the full germ maturity was readied the action was 
retarded. With fresh as well as weather-damaged grain, cool storage had a 
general good effect on germination, resulting in higher final value. Germina¬ 
tion tests are considered necessary in many cases to determine the actual 
degree of depreciation. 

Work of the seed inspection, laboratory for the year 1919, F. S. Holmes 
(Maryland Sta. But 238 (1920), pp. 25-65 ).—Results are reported of purity and 
germination tests of 1,455 official samples of seeds collected during 1919. 

The important agricultural weeds, F. Bornemann (Die Wiehtigsten Land - 
wirtschaftUchen Unkrduter. Berlin: Paul Parey , 1920, 2. rev . ed., pp. 146 , figs. 
JfO ).—A practical handbook, including a general discussion of weed eradication 
methods followed in Germany and elsewhere, and notes on the propagation, 
and habits of growth of individual weeds, and eradication methods effective 
with each. 

[The use of bagasse paper in weed eradication in Hawaii] (La. Planter, 
66 (1921), No. 15, p. 236 ).—The use of bagasse paper mulch to keep down weed 
growth in sugar cane in Oahu, Hawaii (E. S. R., 44, p. 437), has been ex¬ 
tended to the pineapple fields. The paper is much tougher than that used in 
cane fields, and is strengthened by the introduction of 40 per cent spruce pulp, 
or sulphite, which is added to the bagasse pulp. The young pines are planted 
in holes cut in the paper as it spreads over the ground. The seedlings develop, 
while all grass and weeds under the paper are killed off through lack of sun¬ 
light and air. For cane fields the paper is made in the following widths: Thjyjy 
in. for 4 ft. rows, 33 in. for 5 ft. rows, and 36 in. for 6 ft. rows. 
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Plant culture, G. W. Oliver and A. C. Hottes (New York: A. T. De La Mar® 


Co., Inc., 1921, k ed. rev. and enlpp. 442, figs. 131 ).—This is a revised and 
enlarged edition of a work previously noted (E. S. R., 28, p. 235). 

The garden and its products, R. Godinez y Hiez (La Huerta y sus Pro - 
ducios. Madrid: Libr. Angel de Ban Martin 11916], pp. 481 , figs. 121 ).—A practi¬ 
cal treatise on vegetable gardening in two parts. The first part discusses general 
garden operations and the second deals with cultural requirements ■ of the 
various crops* 

[Report of the division of] horticulture, F. J. Crider, A. F. KiNNisof, and 


D. W. Albert (Arizona Sta . JRpt. 1920, pp. 469 - 474 , figs. £).—Brief notes are 
given on experiments with citrus fruits, dates, olives, walnuts, and pecans, 
Self-sterility studies with 24 olive varieties indicated that a majority were self 
sterile. A list is given of recently introduced plants under trial. : 

Report of the horticultural department, 1919-30, F. M. Roi^ (Okla¬ 
homa Sta, Bpt . 1920, pp . 46-51 ).—A progress report of activities fqrfthe year 
ending June 30, 1920 (E. S. R., 43, p. 38). Studies of the cause of, blossom, 
drop in the tomato and the development of fruit buds are noted on page 449. 
A list of grape varieties ripening between August 1 and August 23 its given, 
Ramont being the first and Lucile the last. Herbert-gave the largest yield of 
' fraih, g' 

■ Report of the horticulturist, A. G. Turney (New BrumwieJp D§ pt. Ayr. 
Aml Bpt. } 1926, pp. 90-1Q5 ).—This is a report on the condition of' f|uit crops 
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and markets in New Brunswick in 1920, together with notes on demonstration 
orchards. Data on the effect of nitrate of soda as a stimulant to fruit produc¬ 
tion and on cooperative dusting experiments are included. 

Plant propagation and fruit culture in the Tropics, P. J. Westeb (Philip¬ 
pine Bur . Agr. Bui. 32 (1920), 2. rev. ed., pp. 134, pis. 23, figs . 54).— A. revised 
and enlarged edition of the bulletin previously noted (E. S. R, 35, p. 642}. 

Notes on plant introduction work, J. J. Thoknbeb and J. Q. Brown ( Ari ¬ 
zona Sta. Rpt. 1920, pp. 459-463)- —Brief descriptive and behavior notes are 
given of 17 plant introductions being tested in the university grounds. The 
Evergreen tamarisk (Tamarix artioulata) of Algerian origin is deemed particu¬ 
larly desirable as a shade tree on account of its symmetrical form, rapid growth, 
and ease of propagation. Three Pistacia species, P. lentiscus , P. vera, and 
P. oMnemis, included in the list of plants, have proved adaptable to Arizona 
conditions. 

Peas for canning industry, H. L. Russell (Wisconsin Sta. Bui . 332 (1921), 
pp. 17, 18, fig. 1). —It is noted that a cross between the Horsford and the 
Alaska pea has been found to be specially vigorous, and to show good seed- 
producing possibilities and resistance to root rot. Badger and Horal, two 
new early maturing wrinkled peas, are described as prolific and more evenly 
ripening than any other varieties tested. 

The present status of dusting, H. H. Whetzel (N , Y. State Sort. Soc . Proa, 
2 (1920), pp. 45-75).—A summary, with tabulations, of experimental results 
with dusting in the United States and Canada. 

Some preliminary results from priming experiments, W. H. Chaxduek 
(N. Y. State Hort. Soc. Proc., 2 (1920), pp. 77-84). —A preliminary report on 
investigations conducted at Cornell University to determine the merits of dif¬ 
ferent types of pruning. 

A comparative study of little pruning, pinning to a central leader, and prun¬ 
ing to an open head in a variety apple orchard showed a marked increase in yield 
in favor of little pruning. The author points out the difficulty of pruning 
spreading-top varieties like Rhode Island Greening, Baldwin, and Tompkins 
King to a central leader. Open-head, pruning of plum trees did not reduce 
fruitfulness to such an extent as with apples. Tabulated records of the leaf 
area of much v. little-pruned apple trees showed a marked reduction in leaf 
surface of the much-pruned trees. Studies with nursery apple trees showed a 
reduction in the number of leaves and weight of top and of roots as a result 
of pruning. The top growth of severely pruned 2-year-old apple trees was but 
57.5 per cent that of unpruned. With Eiberta and Early Crawford peaches, 
there was a marked reduction in root growth but none in the top. 

“ We must conclude from these experiments that any considerable amount 
of pruning dwarfs the tree, generally by more than the amount of the pruning. 
In case of spur-bearing trees such pruning delays the fruiting of the young 
tree even more than it dwarfs.” 

Types of dowers and intersexes in grapes with reference to fruit develop* 
ment, A. B. Stout (New York Sta. Tech. Bui. 82 (1921), pp. 3-16, pis . 7). —This 
is the initial report of an investigation, conducted cooperatively by the station 
and the New York Botanical Garden. The material studied was obtained in 
the station vineyards at Geneva, where many named varieties of American 
and European grapes and several thousand seedlings of known parentage are 
grown. The flowers were examined under the microscope and drawings made 
to scale, with the aid of a Stufen ocular micrometer. The germination of 
the pollen was tested with 5, 7.5, and 10 per cent cane sugar in 1 per cent 
agar. The fertility of the pistils and ovules in the flowers was judged by 
production of fruit and seed in the vineyards. 

fi££K4.°—9,1-4 
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The author concludes in part that ** a summary of the variations in the 
flowers of cultivated varieties of grapes and of seedlings from them shows that 
there are many grades in the relative development of pistils and stamens. 

44 Complete loss of femaleness is seen in only a few cases, but various grades 
of rudimentary pistils are present that are incapable of yielding fruits of any 
kind. This evidence suggests that it is a weak grade of femaleness which is 
responsible for the development of seedless fruits. In near-seedless sorts, 
femaleness of still another grade but below that of high seed production. 

“A complete morphological loss of stamens has not been found. The least 
male plants are perhaps among those with recurved stamens, small sterile 
anthers, and only aborted pollen. Such plants are able to function as females 
only. Plants with erect crinkled stamens and some plants with normal up¬ 
right filaments are likewise unable to function as males because of impotent 
pollen. In the extreme there is complete loss of one or the other sex, at least 
functionally. Between these extremes there are various grades of relative de¬ 
velopment and functioning ability of pistils and stamens. In the perfect her¬ 
maphrodites both of these organs are highly developed and functional, and it is 
these types that include all of the most important and productive of the seeded 
grapes. . . . 

"The variations in the morphological development of stamens and pistils 
and in their ability to function as sex organs are to be described as phenomena 
of intersexualism. The abortion of pollen in reflected, crinkled, and in 
other stamens is seen in flowers that are highly pistillate and functional as 
females. Conversely, extreme loss of femaleness is seen in staminate types in 
which maleness is highly developed. In these extremes the loss of sex is one¬ 
sided. Such one-sided impotence is characteristic of intersexualism as distinct 
from the sterility of hybridity, which tends to affect both sexes in the individual 
quite the same. . 

“ The results of the breeding work already obtained at the station indicate 
clearly that the use of seedless and near-seedless plants as male parents in 
crosses with varieties that are strongly female (perfect and imperfect hermaph¬ 
rodites) give progeny that are strongly female and seed producing. . . . 

44 The most effective course in breeding for the development of seedless sorts 
is suggested by the conditions of intersexualism. Most individuals and varieties 
producing seedless or near-seedless fruits are strongly staminate. The former 
can be used as male parents on the latter, which do produce a few viable seeds. 
Plants strongly male and seedless can be crossed with plants strongly male 
but weakly female and near-seedless and, also, the self-fertilized progeny of 
the latter may be obtained. In this way families weak in femaleness may 
undoubtedly be obtained, in which a considerable number of individuals will 
produce seedless fruits.” 

Top-worked citrus trees, A. D. S hamel (CaMf. Cilrogr., 6 (1921), No. 4 pp* 
109, 1H, figs- 8).—N discussion of the principles and practice of top-working 
citrus trees. A table is included showing the comparative yields of top-worked 
all-orange trees, in which a slight advantage is indicated in favor of the 
latter; 

Effect of season on the regeneration of sour orange roots, P. P. Halma 
(Calif. Citrogr6 (1921), No. 8, pp. 278, 299, figs. 2). —A brief account of a study 
conducted at the California Citrus Experiment Station in 1919 and 1920, in 
which renewal growth of sour orange roots pruned at different intervals was 
carefully observed. 

“The results of this experiment showed that all of the 50 pruned roots re¬ 
generated, that is, each one produced a number of new roots close to the cut. 
The total amount of new growth varied with the size of the root.” Boots 
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which were pruned from about the beginning of May to about the last of 
October calloused almost immediately, and new rootlets could be observed 
within two weeks. “ On the other hand, roots which were pruned between 
November and April remained inactive until tbe end of April.” The author 
concludes that the investigation explains why May is the best time for trans¬ 
planting citrus trees. 

The coconut in Dahomey* L». Howabd (Bui Matures Grasses Inst. Colon . 
Marseille » No. 2 (1921), pp. 25-85). —This review of the coconut industry in Da¬ 
homey calls attention to the distribution of trees, cultural practices, present 
status, and future development 

Crop records of oil palms, A. A. L. Rutgers ( Medecl. Alg. Proofsta. Alg. Yet. 
Bubberplanters Oostlcust Sumatra, Alg. Ser., No. 8 (1920), pp. 8-15, pis. 2). — 
This report of investigations with the oil palm (Elaeis gumeemis ) contains 
information on the area in cultivation, cultural and pruning practices, and 
pollination and yields. 

Crop records of oil palms, A. A. L. Rutgers (Commim. Gen. Expl Sta. 
Alg, Ver . Rubberplcmters Oostkust Sumatra , Gen. Ser., No. 8 (1920), pp. S-IS 9 
pis. 5). — An English translation of the above. 

Nut growing in the United States, W. G. Bixby (North. Nut Growers Assoc. 
Bui 5 (1920), pp. 20, pis. 2). —Practical information is given on nut production 
in the United States, "with reference to species and their varieties, improvement, 
cultural practices, and yields. 

Nut culture in Michigan, C. A. Reed (North. Nut Growers Assoc. Proe10 
(1919), pp. 98-101). —A paper on the status of nut growing in Michigan, with 
particular reference to 11 species which are considered to be available for use 
in that State. 

The practical hook of outdoor rose growing for the home garden, G. G. 
Thomas, ,tr. (Philadelphia and London : J. B. Lippineott Co., 1920 [5. ed.], rev., 
pp. 224, pis. 48). —This revised edition (E. S. R., 3T, p. 886) contains an addi¬ 
tional chapter entitled Rose Development from 1917 to 1920 (pp. 219-224). 

landscape gardening, A. J. Downing, rev. by F. A. Waugh (Neto York: 
John Wiley & Sons , Inc.; London: Chapman & Hall, Ltd., 1921, 10. ed., rev., 
pp. XV-j-489, pi. 1, figs. 48 ).—The purpose of this new edition, extensively rear¬ 
ranged and modified by the addition of chapters from Downing's Rural Essays, 
is, in the editor’s words, “not so much to make the usual revision of an old 
book as to bring together from all Mr. Downing’s writings the best portions of 
his work bearing directly on the subject of landscape gardening.” 

Appendix II, a memoir to the author by G. W. Curtis, presents a review of 
his life and activities. 

The rock garden, E. H. Jenkins (London: Country Life, Ltd.; New York; 
Charles Scribner 3 s Sons, 1920, new ed., rev. and enl., pp. XI+128, pis . 44 » 

8). —-A revised edition of the work previously noted (E. S. R., 31, p. 748). 

FORESTRY. 

Forestry for the private owner, F. F. Moon and H. G. Belyia (N. Y. State 
Col Forestry, Syracuse Univ., Bui 18 (1920), pp. XIV+166, pis. 15, figs. 15).— 
A handbook of forestry prepared for the assistance of the private owner, 
emphasising the necessity of reforestation of idle and unprofitable lands and 
presenting information relative to desirable species, protection from fire, 
insects and diseases, thinning, harvesting and marketing, etc. A bibliography 
is included. Surveyor’s log rule and volume tables are appended, together 
with a tabulation of the uses of various woods. 
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Results of experimental planting at Farilla Forest, W. Gill (Jour. Dept . 
Agr. So. Amt, 24 (1921), No. 6 , pp. 476, 478-480).—An experimental tree plant¬ 
ing in the Pinnaroo district of South Australia in an attempt to grow suffi¬ 
cient timber to supply posts, etc., for the settlers is described. Due to meager 
rainfall, 12.69 in. per year oyer a 10-year period, none of the tested species 
made a satisfactory growth. 

Growth and its relation to thinning—sample plat studies in mixed 
hardwoods, O. H. Guise (Jour. Forestry, 19 (1921), No . 5, pp. 546-549). —In an 
experiment conducted in a young, mixed hardwood stand near Mapleton, N. X., 
to determine the effect of thinning on the rate and amount of growth, three 
square, quarter-acre plats were laid out, one check, one lightly thinned, and 
one severely thinned. The diameter of every tree in each plat was determined 
and each tree labeled, and at the end of a five-year period the diameters were 
again determined. The results, presented in tabular form, show that the great¬ 
est increases in diameter and volume growth occurred in the severely thinned 
plat; however, the greatest actual volume was found on the check plat. The 
mortality rate was 4.9 per cent for the check plat, as compared with none for 
the severely thinned plat. 

Report of the division, of forestry (Mass. Cornu. Conserv . and State For¬ 
ester Ann. Rpt, 1920, pp. 29-60, pis. 3). —A report of: forest activities in Massa¬ 
chusetts for the year ended November 30, 1920, relative to changes in organiza¬ 
tion, State plantations, examinations, nursery work, distribution of seedlings, 
forest survey of Hampshire County, white pine blister rust, white pine weevil, 
and administration of the State forests. The State Fire Warden’s Report, by 
M. C. Hutchins (pp. 45-52) and the Report of the Superintendent of Gypsy- 
root h work, by G. A. Smith (pp. 53-60) are included. 

Biennial report of the Forestry Commission for the two fiscal years 
ending August 31, 192# (N. H. State Forestry Comn . Bien. Rpi ., 1919-20 , 
pp. 89, pis. 3 ).—A report of the activities of the commission for the period, giving 
information on forest fire service, control work with white pine blister rust, 
public forests, reforestation, survey of forest resources, the Christmas tree in¬ 
dustry, the chestnut bark disease, taxation of forest land, etc. A financial 
statement is included. 

Forest trees in the National Arboretum, L. Pardi 6 (Rev. Faux et Forets, 
59 (1921), Nos. 5, pp. 134-138; 6 , pp. 166-173 ).—A report on the behavior of 
broadleaf and coniferous tree species introduced into the National Arboretum 
at Barres, France, during the period 1900-1920. Among the satisfactory spe¬ 
cies are Thuja plieata , Libocedrus decurrms, Sequoia washing toniana, S. s 6 m- 
pervirens, Finns laricio, Cedrus atlantica, Pioea siichensis, Abies nonlmanm- 
ana, and Fseudotsuga taxifolia. 

Choice of species for use in plantations of pulp and paper companies in 
the North, H. B. Shepard (Jour. Forestry, 19 (1921), No. 5, pp. 519-525) .-—The 
adaptability of four spruce species, Picea canadensis , P. rubens, P. mariana, 
and P. excelsa, as material for reforestation with a view to pulp-wood produc¬ 
tion is discussed. P. canadensis, the white spruce, is deemed the most valu¬ 
able because of its rapid growth, resistance to pests, adaptability to environ¬ 
ment, and abundant seed supply. P. excelsa , the Norway spruce, is considered 
of possible value but not sufficiently tested. 

The quebracho forests of South America, G. A. Kerb (Jour. Amer. Leather 
€hem, Assoe., 16 (1921), No. 4i PP- 172-202, figs. 18 ).—In this article, based on 
personal observations upon the quebracho forests of Argentina and Paraguay, 
Colorado is described as the most abundant and important of three varieties 
and the chief source of a very important tanning extract, Bata are presented 
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on the distribution, total resources, value, physical aspect of the tree and 
forests, and operations and transportation. 

Wood charcoal and its manufacture, J. I. Kotz£ (Union So. Africa , Forest 
Dept . Bui. 1 (1920), rev., pp. 17, figs. 14 ).—The process of charcoal burning is 
described and illustrated. 


DISEASES OP ELAM'S. 

Notes on new or little known plant diseases in North Carolina in 1920,' 
F. A. Worn and S. G. Lehman ( North Carolina Sta. Rpt. 1920, pp . 55-58). — 
Brief notes are given on a number of diseases observed by the authors that are 
thought to be worthy of permanent record. Among them are lightning injury, 
and associated with it, Phoma corvina; a root mold of cotton caused by PenicU- 
lium spiculispo^'uni; a pod rot of cowpeas due to Choanephora cucurbitarum; 
pod blight of lima bean caused by Diaporthe phaseolorum; anthracnose ( Glom- 
erella cingulata) of fig; a soft rot of pepper fruits due to Pythium debarya- 
num; mosaic, anthracnose (G. cingulata •), and Phoma blight ( Phoma sp.) 
attacking soy beans; the buckeye rot of tomato ( Phytophthora terrestria) ; and 
downy mildew of vetch, caused by Peronospora viciae. 

Animal report of the department of plant pathology and botany, 1919— 
20, J. Matz (Porto Rico Dept. Agr. and Labor St a. Ann. Rpt., 1920, pp. 91-9S). —* 
Notes are given on a number of plant diseases in addition to the studies of 
yellow-stripe disease and root diseases of sugar cane. Among the root diseases 
the author reports having discovered Plasmodiophora vascularwm in the vascu¬ 
lar bundles of stunted cane, and a survey made of the island showed that the 
organism, which is apparently an important factor in cane production, is quite 
extensively distributed. Some investigations ■were made of the gumming of 
sugar cane due to Bacterium vascularum. 

Studies were also made of a new tobacco disease caused by Phytophthora 
terrestria, and the same fungus was found in the diseased lesions of grapefruit 
tree trunks. 

[Plant diseases, British Guiana], J. B. Harrison {Brit. Guiana Dept. Sci. 
and Agr. Rpt, 1918, pp. 16, 21, 24). —Sugar cane root disease (Marasmius 
sacchari) showed sporadically in several plantations during the year. King 
spot (Leptosphaeria sacchari), rind fungus (Melcmeontum sacchari), and the 
leaf-sheath fungus ( Cercospora vaginae ) caused little damage, owing to in¬ 
creased host resistance due to favorable weather. Coconut bud rot, thought to 
be due to bad conditions, chiefly ip^ifequate drainage, is controlled by employ¬ 
ment of proper management antfsiii table soil. Para rubber leaf disease is still 
serious in some localities 

Plant diseases, [British Guiana], R. Ward (Brit. Guiana Dept. Sei. and 
Agr . Rpt., 1918, p. 52). —Para rubber disease continued prevalent at two points 
named. Coconut bud rot was associated with inadequate drainage. Mango 
and breadfruit ripe rot, prevalent in 1918, proved controllable by use of 
Bordeaux mixture. Cacao witches’ broom was less prevalent than formerly. 
Marasmius sacchari was the most prevalent disease of sugar cane. 

■ Report on activities of the Station of Agricultural Intelligence at Mont» 
peliier, 1918, L. Ravaz (Anti. Ecole Natl. Agr. Montpellier, n. ser., 17 (1919), 
No. 2, pp. 181^167, figs. 27). —A brief account is given of the establishment (fol¬ 
lowing a severe freeze on March 26, 1898) of the service of meteorological and 
agricultural information. This is followed by a detailed account, brought down 
to include 1918, of the development and workings of plans looking to the pre¬ 
vision, and, so far as possible, the prevention of grape diseases. 
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Cryptogamic review for 1916, with report on.cereal diseases due to 
vegetable parasites, G. Beiosi (Bol. Min, Apr. e Indus,., Com. ed Lavoro.[Italy] , 
Ser. B, 17 {1918), I, No. IS, pp. IS). —On the plan of previous reports (E. S. R., 
88 , p. 351), this deals briefly with diseases of rye, oats, barley, maize, grapes, 
garden plants, fruits, and ornamentals. Publications issued during 1916 are 
listed. 

The Swedish Gymnosporangitims, their hosts and specialization, J. Ebxks- 
son (K. Svenslca Vetensk. AToad . Handt, 59 (1918), No. 6, pp. 82, pis. 4, figg m 
IS ),—This contribution reports in considerable detail studies by the author on 
G. clavariaeforme and G. tremelloides and on their aecidial stages. A bibli¬ 
ography is appended. 

[Report on] stations for recording Peronospora [outbreaks and phases], 
1917, P. Voglino (Bol. Min. Apr. e Indust., Com. ed Lavoro [Italy], Ser, B, 
17 (1918), I , No. IS, pp. 25-80). —The system of reporting Peronospora out¬ 
breaks initiated in 1916 was in operation during 1917. An account is given, 
with discussion, of observational data with tabulation of a series of outbreaks 
extending from May 2 to August 3, during which time 19 records were made and 
8 treatments were used. 

Glomerella cingulata and its conidial forms, Gloeosporium piperatnm 
and Colletotrichum nigrum 021 chilies and Oarica papaya, J. F. Dasttjb 
(Ann. Appl . Biol., 6 (1920), No. 4, pp. 245-268, pi. 1).—G. piperatiwi and C. 
nigrum, though causing much loss of fruit in Burma, are not known to be 
destructive to chilies in India. These fungi are considered to he identical and 
to he forms of Glomerella cmgulata, which is said to be synonymous with 
Gnomoniopsis (Glomerella ) piper at a, the ascogenous stage of G. piperaturn. 

A new disease of Cariea papaya is described, as caused by the conidial forms 
of a Glomerella showing characters indentieal with those of the form found 
on chilies. 

The study of the conidial forms of the Glomerella on O. papaya also shows 
that Gloeosporium and Golletotrichum are one and the same fungus. 

A nematode disease of red clover and strawberry in the Pacific North¬ 
west, Jj. P. Byaes ( Phytopathology , 10 (1920), No. 2, pp. 91-95, pis. 2). —A de¬ 
scription is given of the nematode disease caused by Tylenohm dipsaei, which 
has been observed on red clover in irrigated fields of Idaho and Utah, and on 
strawberries in Oregon and elsewhere. Usually the nematode attacks only the 
above-ground parts of the plant, and often closely associated with it on the 
clover are a number of other organisms, which appear to assist in a secondary 
manner in causing the trouble. No consistent morphological differences have 
been observed between the nematode occurring on the strawberry and red clover. 

The author reports finding the nematode attacking only one wild plant, 
Bhy soils sp., which was growing in a badly diseased field of clover in Utah. 
For the present it is considered inadvisable to plant on infested' lands any of 
the crops which are known to be damaged by this nematode, The more im¬ 
portant of these crops are beans, potatoes, onions, peas, alfalfa, and most 
of the clovers 1 , vetches, and grains. 

[Seed treatment for cereal smuts], B. Maxseaux (Vie Apr. et Rurale, 9 
(1920), No. 4$> PP* 260-264, figs. 2). —An account is given of injury to cereals 
due to rusts during 1920, and (in tabular form) of experimentation on seed 
treatments for smuts, with discussion of practical measures in this connection. 

Report on the results of .experiments on. the treatment of oats for. the 
prevention. of smut, W. W. Philip {Duties, Scot,: J. Maxwell <0 Son , 1916, 
pp, 10; noted 4n Scot. Jour. Apr., 2 (1919), No. 2, pp. 222, 228).—Of the four 
treatments employed in these tests, viz,, copper sulphate,' hot water, 1 a patent 
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smut dressing, and formalin at the rate of a half pint (of the 40 per cent solu¬ 
tion) in IS gal. water to 20 bn. oats, only the last mentioned treatment proved 
to be efficacious in 1915, giving a substantial increase during that year. Repe¬ 
tition of this treatment on a larger scale (42 acres in 1916 an 112 in 1917) 
gave like results. 

How to protect wheat: Some notes on fungus pests (Jour, Min . Agr, [Lon¬ 
don], 27 (1920), No. 6, pp. 548-558, fig. 1 ).—Though diseases of wheat are said to 
have been very numerous in Great Britain in 1920, the most serious were prob¬ 
ably bunt or stinking smut, yellow rust, and black rust. These are discussed 
in connection with known or proposed measures for decreasing loss due to these 
causes. 

The occurrence of wheat downy mildew in the United States, W. H. 
Weston, je. (U. S. Dept. Agr., Dept. Giro. 186 (1821), pp. d) “The author re¬ 
ports the occurrence of the downy mildew of wheat due to Bolero spora macro- 
spora in Tennessee and Kentucky. A preliminary study made of the district 
in which the disease was discovered shows that it is restricted almost entirely 
to low-lying, poorly drained fields or parts of fields in which the seedlings had 
been subjected to excessive moisture. In addition to the varieties of wheat com¬ 
monly cultivated in the region, it was also found on Bromus cammutatus . The 
losses occasioned by this disease both in the west Tennessee and Kentucky dis¬ 
tricts as reported are said to be apparently very slight, but the author desires 
to call the attention of plant pathologists to this disease so that its distribution 
may be discovered as soon as possible. 

Septoria glume blotch of wheat, H. R. Rosen (Arkansas St a. But 175 
(1921), pp. 8-17, figs. 4 ).—A description is given of a marked spotting of glumes 
and rachises of a large number of wheat varieties which has been under ob¬ 
servation in Arkansas for several years. The most conspicuous symptoms are 
said to be on the glumes, particularly the outer ones, which are noticeably dis¬ 
colored, the discoloration appearing as brownish or purplish-brown spots or 
blotches, often with a hoary appearance, or brownish with a grayish-white 
center. While the glumes, including the beards in bearded varieties, are the 
most likely to be attacked, discolored spots may also be observed on any part 
of the head. 

A study has been made of the fungus, and its characteristics are said to agree 
very well with those described by Berkeley for Septoria nodormn. Infection 
experiments were carried on by the author with the fungus and the symptoms 
produced were very similar to those occurring under natural infections. No ex¬ 
periments were undertaken to control the disease, but it is thought that the use 
of early maturing varieties and proper crop rotation would help in controlling 
the disease. 

Take-all disease in wheat, R. Waters (New Zeal. Jour, Agr,, 20 (1920), 
No. 8, pp. 187-148, figs. 8).—This note deals with the incidence of take-all 
(OpMoholus grammis) in New Zealand, its similarities to other diseases, its per¬ 
petuation, the susceptibility of wheat and other plants, and control measures. 
These include the rolling and burning of stubble, drainage, suppression of sus¬ 
ceptible plants, rotation, and destruction of straw from infected areas. 

Varietal susceptibility of beans to rust, F„ D. Feomme and S. A. Wingabd 
(Jour. Agr, Research [U. S.], 21 (1921), No. 6, pp, 385-404* pte- 5).-—In a pre¬ 
vious publication (E. S. R., 40, p. 845) the authors described the field behavior 
of a large number of bean varieties with respect to their susceptibility to rust. 
In the present paper, which is a contribution from the Virginia Experiment 
Station, the various phenomena found in bean rust infection and development on 
certain varieties of beans, especially under greenhouse conditions, are described. 
Considerable attention has been paid to methods of investigation, and the 
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technique of inoculation and method of record are described, the latter being 
believed to be a satisfactory method for expression of the relative rust suscepti¬ 
bility of bean varieties. 

Of the varieties studied, those with indeterminate growth (pole beans) were 
found more susceptible than those with determinate growth (bush beans). 
Green-pod varieties were found more susceptible than wax-pod beans, and 
varieties having solid red or red-mottled seed were rust resistant, while varieties 
with white seed were more susceptible to the disease than those of any other 
color. Varieties of beans of the marrow type were found rust resistant, and 
those of the pea-bean type proved to be the most susceptible class. Field tests 
which supplemented the greenhouse tests are said to have demonstrated that 
greenhouse tests afforded a reliable index of the field behavior of a variety 
with respect to rust infection. 

The authors made some studies relative to the appearance of biologic forms 
of the bean-rust fungus, and the existence of two biologic forms was demon¬ 
strated, but the host ranges have not yet been completely worked out. 

A mosaic disease of cabbage as revealed by its nitrogen constituents, 
S. L. JoDini, S. C. Moulton, and K. S. Markley ( Jour . Aruer . Chem . Soe ., Jf 2 
(1920), Vo. 9, pp. 1883-1892). —A disease of cabbage, marked by dwarfing, cer¬ 
tain color changes, metallic luster, brittleness, defective root development, and 
other changes all tending toward lessened crop returns, was investigated in 
1918 by using, along with other methods, those employed in the study of 
spinach disease as noted on page 448. 

This cabbage disease is characterized by denitrification in the affected tissues. 
The nitrates are in part changed to ammonia which is lost as such, in part to 
nitrites Which bring about the elimination of elementary nitrogen. Leaves 
suffer denitrification in innch higher degree than do the roots. Diseased tissues 
show an increased proportion of protein and protein nitrogen. This is thought 
to indicate that affected plants build proteins from lower nitrogenous com¬ 
pounds, and that the protein nitrogen is not attacked by nitrous acid, the pro¬ 
tein and protein nitrogen being related in the diseased plants to a smaller nitro¬ 
gen content and a smaller quantity of tissue. Significant differences between 
healthy and diseased cabbage plants are discussed. 

Heart rot, rib rot, and leaf spot of Chinese cabbages, N, A. Brown and 
B. B. Harvey (Phytopathology, 10 (1920), ‘No. 2 , pp. 81-90, figs. 4).—The authors 
report that Chinese cabbage, both loose and tight-headed varieties, is subject 
to the black rot disease produced by Ba-etei'ium campeetre. The disease is said to 
be very destructive in seasons of high temperature with excessi ve moisture. The 
organism was found to enter the plant through the water pores of the leaf and 
through the wounds in roots and stem. Insects were also found to act as car¬ 
riers. The soft rot organism destroys the heart at once. The spotting occur¬ 
ring on the leaves is unlike that due to the fungus Altemaria brassicae, which is 
confined to the outer leaves of the head. 

For the prevention of the disease the practice of sanitary methods in the 
fields and the treatment of the seed with corrosive sublimate solution or formalin 
are recommended. 

Treatment of celery seed for the control of Septoria blight, W. S. Kroxjt 
(Jbwr. Agr. Research [17. 8% 21 (1921), No. 5, pp . 369-372).—In a contribution 
from the Massachusetts Experiment Station, the author gives the results of 
a study of the effect of aging celery seed on the vitality of the spores and my¬ 
celium of s. peiroselim apii, and the use of hot water as a disinfectant Tests 
were made of the germination of celery seed of different ages in connection with 
the occurrence of the fungus, and it was found that by purchasing seed X 
or 2 years old and retaining it until it was 3 or 4 years old the grower could not 
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only eliminate the fungus but also have an opportunity to test the seed for 
pureness of strain, quality of plant produced, and elimination of seed, weak 
in vitality. 

The vitality of the conidia and the mycelium of the fungus was found to be 
very low at the end of 1 or 2 years. Celery seed 8 or 4 years old gave good 
germination. 

When the seed was treated with hot water the vitality of spores and my¬ 
celium in the pericarp was found to he destroyed at 48 to 49° C. (118.4 to 
120.2° F.) without seriously in jurying the germinating power of the seed. 

Choanephora cucurbitarmn on chilies (Capsicum spp.) , J. F. Dastto 
(Ann. Bot. [ London ], 34 (1920), No . 135, pp. 399-Jf08 pi. 1). —An account is 
given of the new disease of chilies ascribed to G. cucurMtarmn, showing as 
a wet rot and drooping of the infected tender parts and a die-back of the 
branches. The infection may start from the flowers or more rarely from 
the flower buds. Sporangia, chlamy do spores, and zygospores develop in cul¬ 
tures, conidia apparently only on the host under natural conditions. 

Impairment of clover seedlings reported, A. D. Selby and R. C. Thomas 
(Ohio ISta. Mo. Bui., 6 (1921), No. 5-6, pp. 90-92). —A popular account is given 
of a serious root rot of red clover that has been observed in different parts 
of Ohio. The disease appears to be due to a species of Fusarium 'which 
causes much wilting and dying of the growing parts of the plants. On 
account of the possible relation of this disease to corn root rot and wheat 
scab, observations are being conducted to determine the effect of the use of 
infected wheat straw applied with manure on the occurrence of the disease. 

Clover stem rot (Min. Agr. and Fisheries [London], Leaflet 271 (1020), pp. 
6, figs. S) .—Clover stem rot may be due to the nematode Tylenchus devastatrix 
or to the fungus Selerotinia trifoliorum. A description is given of the fungus 
disease, with points of distinction between this and the nematode disease. 

Potato tuber diseases ( Meded. Phytopath , Dienst Wageningen, No. 9 (1919), 
pp. 12, pis. S). —Potato tuber diseases here discussed in connection with control 
measures include Rhizoctonia disease (R. solani), lenticel outgrowths (which 
are to be distinguished from wart disease, which is also discussed), Fusarium 
rot, ordinary scab, or scurf (Oospora scabies), misshapen tubers, red rot 
( Phytophthora erythroseptica), green tubers, late blight, silver scurf (Spon- 
dylocladium atrovvrens, PheUomyces sclerotiophorus), leaf curl ( YertiGillvum 
sp.), bacterial and undetermined diseases described, nematode attack ( Tylen - 
chus devastatrix), and powdery scab (Spongospora subterraaiea ). 

Degeneracy in potatoes, S. Mottet (Jour. Agr. Prat., n. ser., S3 (1920), No. 
Uh pp. 237-239, figs. 2). —A brief account is given of conditions associated with 
splindling sprout of potato. This appears in different varieties and may show 
in different degrees in the several sprouts on the same potato, but has not 
yet been successfully identified as to its causation, though associated condi¬ 
tions are noted herein. 

Potato leaf roll, D. Folsom (Maine Sta. Bui. 297 (1921), pp. 87-52, pis. 4 
figs. 3). —This bulletin is designed to present the more essential facts presented 
in another publication (E. S. R. 45, p. 145), relating to leaf roll, net-necrosis, and 
spindling-sprout of the Irish potato. 

Summarizing the investigation, the author states that leaf roll is very prev¬ 
alent in a number of portions of the United States and is increasing in Maine. 
It causes a rolling, rigidity, and discoloration of the leaves, dwarfing of the 
plant, net-necrosis of the tubers, and a great reduction of the yield. The cause 
of leaf roll is said to be located in the juice of the plant, is transmitted into the 
tubers, and can not be reached by applications upon the outside of the plant 
or tubers. The disease is infectious and can be transmitted from one plant to 
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another by plant lice, but by no other means thus far tested except grafting. 
Leaf roll has been controlled in northeastern Maine by tuber selection and 
roguing. Where plant lice are abundant or leaf roll very prevalent, it is 
thought probable that additional precautions, such as isolation of seed plats 
and spraying for the control of plant lice, may be required. 

Transmission of the mosaic disease of Irish potatoes (Maine Sta. Bui 
295 (1920), pp. 22S, 224).-— An abstract of a paper previously noted (E. S. R„, 
43, p. 540). 

A disease-resistant potato for southern markets, H. L. Russell (Wis¬ 
consin Sta. Bui 382 (1921), p, 28).- —Attention is called to a strain of Triumph 
potatoes that has shown remarkable resistance to mosaic. This strain was 
distributed to growers in 1920, and about three carloads of potatoes are said 
to be available for 1921 plantings, either in Wisconsin or in the South, for early 
potato production. 

Potato scab, J. W. Brann and R. E. Vaughan (Wisconsin Sta. Bui. 881 
(1921), pp. 27, figs. 11). —A description is given of potato scab with suggestions 
for its control. The most satisfactory treatment has been found to be soaking 
the potatoes from 1$ to 2 hours in a solution of corrosive sublimate, 4 ox. to 
30 gal. of water. Formaldehyde was also tested and gave some measure of con¬ 
trol, but was not as satisfactory as the corrosive sublimate treatment. 

As the solution loses strength with repeated use, the authors recommend 
the adding of § ox. of corrosive sublimate after treating each 4 bu. and re¬ 
storing the volume of water to the original 30 gal. 

Streak disease of potato, W. A. Orton (Phytopathology, 19 (1920), No. 2, 
pp. 97-100, pi 1, jig. 1 ).—The author places on record observations regarding 
a disease of potatoes designated as the streak disease. 

This disease affects the foliage, attacks full-grown and otherwise normal, 
healthy plants, and frequently progresses so rapidly as to destroy them. 
Shortly after its appearance on the leaflets, the petiole will be found affected 
and slightly discolored by longitudinal streaks. The petiole later collapses, the 
leaf withers and hangs limp, or the petiole breaks at the point of attachment to 
the stem and hangs by a thread in a dead and dried condition. Marked varietal 
differences have been observed in regard to the occurrence of this disease, the 
nature of which is still in doubt. 

The mosaic disease of spinach as characterized by its nitrogen con¬ 
stituents, S. L. Jodidi, S. O. Moulton, and K. S. Markley (Jour. Amer. Ghem. 
Soe.,42 (1920), No, 5, pp. 1061-1070). —To data by True and others, as previously 
noted (E* S. R. s 40, p. 450), the authors add the results of a study begun in 
April, 1918. These, as presented and interpreted, are considered to warrant 
the conclusions that spinach plants, especially their tops, when affected 
with mosaic disease have a smaller percentage of total nitrate, acid amid and 
mono and diamino nitrogen, and a somewhat larger percentage of ammonia 
than normal plants, nitrous acid being present only in diseased plants. This is 
considered due to the fact that denitrification takes place, nitrates being 
reduced to nitrites, which, reacting on the various nitrogenous compounds 
present, bring about elimination of nitrogen in a free state and in the form of 
ammonia. Little, if any, denitrification occurs in diseased spinach roots. Con¬ 
ditions with regard to peptid and protein nitrogen are apparently somewhat 
complicated. 

In round figures, spinach nitrogen is made up of 55 per cent protein nitro¬ 
gen, 4.5 per cent diamino nitrogen, 5.5 per cent monoamino nitrogen, and 6 per 
cent peptid nitrogen; more than 70 per cent of the nitrogenous compounds in 
spinach having direct nutritive value. 
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Boot disease in cane and suggestions for its control [in South Africa], 
P. A. van deb Bijl (Union So. Africa, Dept . Agr. Bui . fa (1918), pp. 15, pis. 5). — 
This pamphlet gives an account of work still in progress on a sugar cane root 
disease which is provisionally referred to a soil fungus, Marasmius sp. Evi¬ 
dence has been obtained of the agency in this connection of another fungus. 

The fungus appears to be weakly parasitic. The main injury results from its 
smothering the buds, thus causing a poor stand of cane, also from its invasion 
of the roots and stunting the growth of the canes. Not all cases of invasion 
lead to notable injury, however. 

Apparently the fungus is native, and is transmitted by contact with plant 
material, or in such material when diseased. Suggestions are offered regarding 
its control. 

The mode of infection by smut in sugar cane, J. F. Dasttjr (Ann. Bot. 
[London ], 34 (1920), No. 135, pp. 891-397, figs . 10). —Inoculation experiments 
as here outlined are claimed to show that infection of sugar cane with smut 
(Ustilago sacchari) takes place through the buds only, the germinating sporidia 
penetrating the young, thin-walled scale hairs, but not the ends of the cuttings. 
A bud can produce a spore-bearing shoot within two months after infection. 
Diseased cuttings give rise to diseased shoots. 

Chemical variations in yellow-striped cane, F. A. L6pez DomInguez (Porto 
Rico Dept. Agr, and Labor Sta. Ann. Rpt, 1920 , pp. 77, 78). —In a report on 
the investigational work in progress, it is stated that an investigation was 
made by B. D. Colon to determine what effect, if any, the yellow-stripe disease 
of sugar cane had on the chlorophyll of the leaves. Spectroscopic observations 
showed that the spectrum of alcoholic solutions of the chlorophyll of diseased 
and healthy cane did not differ in any respect, indicating that the nature of the 
pigment was not altered by the disease. 

Another investigation was made to determine whether the yellow-stripe dis¬ 
ease caused any inversion of the sucrose in the cane. The results obtained 
are held to show that the disease had no effect on the sucrose content of the 
cane, and that it is only when the stalk cracks as a result of the drying process 
induced, by the disease that inversion occurs. 

Investigation of dry rot in swedes, E. B. Levy (New Zeal. Jour. Agr., 19 
(1919), No. J h pp. 228-228). —Trials of measures for control of swede dry rot 
were inaugurated in 1918 and carried out at four centers in Southland, where 
the disease is severe. The experimentation, including manurial, variety, and 
seed-origin trials, is reported in tabular form, with discussion of details. 

In nearly every case the better the crops in an affected area, the more sub¬ 
ject they were to the disease. Seed from different localities differed as regards 
susceptibility. Variety tests indicate that while none are immune, some exceed 
others in resistance, offering a start for the breeding of resistant strains. 

Blossom drop of tomatoes, F. M. Roles ( Oklahoma Sta . Rpt. 1920, pp. Iff- 
49). —Studies were made of weather conditions, and particularly moisture 
factors, in connection with the setting of tomatoes in Oklahoma. Evidence has 
been secured which seems to indicate that moisture is an important factor in 
the setting of tomato fruit, and that straw mulch is an efficient conserves of 
soil moisture. 

Notes are given on the attack of Fusarium on some of the plants and also 
the relative resistance of varieties to Fusarium diseases and attacks on fruit 
date in the season by a species of Phoma. Some injury due to Septoria lyco¬ 
per siei is also reported. 

■ Infection experiments on tomatoes with Phytophthora terrestria and 
a hot-water treatment of the fruit,. J. Rosenbaum (Phytopathology, 10 (1920), 
No. 2, pp. 101-105). —As a result of studies made by the author it has been 
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found that an abundant moisture supply, preferably free water, in infected 
soil, is a necessary condition for producing an epidemic infection with P. ter¬ 
restrial on tomatoes. The addition of a 1:5,000 solution of copper sulphate 
to infected soil is said to prevent infection of green tomatoes when in contact 
with such soil. The immersion of green tomatoes in water at 60° 0. for 1.5 
minutes was found to prevent the spread of the buckeye rot where the infec¬ 
tion was very recent and the fungus had not penetrated deeply into the tissues. 

A bacterial leaf spot of velvet bean, F. A. Wolf {Phytopathology, 10 {1920), 
Ho. 2 , pp. 73-80 , figs. 2) .—The author reports noticing a leaf spot of the Florida 
velvet bean near West Raleigh, N. O., in 1916. Since that time the disease has 
been observed to be more or less destructive in the same locality, and speci¬ 
mens have been procured of the disease in widely separated portions of the 
State. The disease is said to be restricted to the leaves, on which it first 
becomes apparent as translucent areas, turning at length to dark brown in 
color. The cause of the organism is said to be a bacterium and is described 
as a new species under the name Aplanohaeter sUzoloMi. Inoculation experi¬ 
ments have shown that it has an incubation period of about four days, infec¬ 
tion occurring through the stomata. The invasion at first is intercellular but 
later becomes intracellular, and only parenchyma tissues are involved. 

Development of fruit buds, F. M. Rolfs {Oklahoma St a. Rpt. 1920, p. 4.9 >.— 
Ira. connection with a report of a study of the development of fruit buds, the 
author states that apple blotch (Phyllosticta solitaria) is particularly prevalent 
in Oklahoma, and that it matures its spores earlier than is usually supposed. 
Much winterkilling of fruit buds is reported in the State, and in most cases 
the killing was found to be due to excessive development of the buds during the 
fall. It is" hoped that methods of treatment will be worked out so that fruit 
buds may enter the dormant period in a well-matured condition. 

Cherry leaf spot or yellow leaf, G. H. Coons {Michigan Sta. Quart. Bui, 
S {1921), No. 8, pp. 93-96, figs. 2). —The life history and effects of the fungus 
causing cherry leaf spot are popularly described. The author gives suggestions 
for the control of the disease, consisting of the turning under of all fallen 
leaves early in the spring, followed by spraying with either dilute lime sulphur 
or Bordeaux mixture, three applications to be given, the first when the petals 
fall, the second about three weeks later, and the third directly after the fruit 
is picked. 

Phony peaches: A disease occurring in middle Georgia, D. 0. Neal ( Phy¬ 
topathology, 10 {1920), No. 2, pp. 106-109, pi. 1, fig. 1) . —A description is'\ given 
of a disease of peaches which is said to occur in Georgia, The disease is char¬ 
acterized by the leaves being somewhat larger than normal and of a. dark 
green color. Twigs of trees having this disease are particularly noticeable on 
account of their short, stubby growth, and as a result of the disease the entire 
head of the tree is reduced to a rather compact shape. The disease is believed 
to be one of the so-called physiological diseases. 

The amount of fruit produced by trees attacked by this disease is said to 
be small. Field observations seem to indicate that trees which have reached 
the bearing age are more susceptible, although the disease has been found on 
seedlings which wore in their sixth season’s growth. 

Brown rot of plums and cherries, O. W. Michel (So. Dak. State Ilort . Soc. 
Aim. Rpt., Hi (1917), pp. 186, 187). —Brown rot, recognized as the most destruc¬ 
tive disease of stone fruits, can be perfectly controlled by careful treatment, 
including destruction of diseased material and spraying with self-boiled lime 
sulphur. Three applications of this preparation are considered sufficient if 
a pressure not less than 200 lbs. is employed. 
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Lime-sulphur spray following Bordeaux (New Zeal. Jour. Agr., 19 (1919), 
No. 6, pp. 371-374) .—Tests as to the alleged, burning (rnsseting) due to the use 
of lime sulphur following Bordeaux mixture used to control black spot were 
carried out at two points. 

At Arataki fruit on trees twice sprayed with Bordeaux mixture looked well 
in case of some varieties, while in others it appeared dull or slightly scorched. 
Foliage was normal on all trees but one treated with 0:4:50 Bordeaux at 
open-cluster and with 1:80 lime sulphur when the fruit had set, the fruit 
being practically clean and the yield normal. 

At the Papanui orchard, lime sulphur following Bordeaux mixture did not 
reduce the crop. Black spot was kept well in check, and the foliage looked 
healthier than where Bordeaux mixture alone was used. 

Fruit tree rots, E. Noffray (Jour. Agr. Prat ., n. ser., 33 (1919), No. 12, pp. 
244-246). —Two root rots, due respectively to Deniatophora necalria ? and Armil- 
laria mellea, are discussed as to symptoms, effects, and treatments. 

Winter injury of berries, J. L. Stahl and A. Frank ( Washington Sta„ 
West. Wash , Sta. Bimo. Bui., 9 (1921), No. 3, pp. 34-36, fig. 1 ).—Popular de¬ 
scriptions are given of winter injury to the canes of berry plants. Some of 
the factors which induce a tendency toward injury by frost are mentioned, 
and suggestions are given for the proper maturity of canes to prevent winter 
injury. 

Grape anthracnose, E. Noffray (Jour. Agr. Prat., n. ser., 32 (1919), No. 39, 
p. 795).—-A brief discussion is given, of grape anthracnose (Gloeosporium 
ampelophagum) and of means and conditions related to its control. 

Citrus gummosis and a new preventive and curative remedy, M. S. 
Bertoni (An. Cient. Paraguay, Ser. II, 1919, No. 5, pp. 403-431, figs. 2 ).'— 
Citrus gummosis, which has been associated with Bacillus gummifumis and 
other factors, is said to cause severe and increasing loss throughout the La 
Plata Basin, It is stated that in shaded situations citrus is not attacked by 
gummosis, and that even after it appears it may be greatly checked by the use 
of artificial shade. This fact is considered to afford strong evidence in favor 
of the view that the cause or essential condition of citrus gummosis lies in 
faulty nutrition and physiological changes, clue to lack of balance between the 
organic functions and particularly between water uptake and evaporation. 

The relation of certain greenhouse pests to the transmission of a 
geranium leaf spot, P. G arm an (Maryland Sta. Bui. 239 (1920), pp. 57-30, 
figs. 7 ).—The author reports that the rejection of a shipment of several thousand 
geranium plants resulted in their examination and discovery of severe insect 
stigmonose and a number of fungus troubles. Further investigations have 
shown that the principal fungus concerned in this disease, which is designated 
as circular spot, is Gercospora brmkii. Studies were made of this organism, 
and the possibility of the transmission of the disease by mites, reel spiders, and 
white files was investigated. Insects were found to play a very small part, 
if any, in the transmission of the disease, but it appears that the spreading of 
the circular spot is due to methods of watering. Control of the leaf spot may 
be obtained by applications of Bordeaux mixture. Good ventilation should 
be provided wherever possible and every precaution taken to prevent excessive 
humidity or dampness. 

Brown bast [in Hevea] (Pubs. NederlandAndisah Landb. Synd., 11 (1919), 
No. 11, pp. 83-98 ).—A systematic review is given of Hevea brown bast, the 
causation of which has not been discovered, though it is suspected to be due 
to an organism. 

Late seasonal production of aecia of Cronartium ribicola, H. H. York 
(Phytopathology, 10 (1920), No. 2 1 p. 111).— The author reports the observation 
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of freshly matured aeeia of C. ribicola on a native white pine tree near 
Amery, Wis., September 16, 1919. The puzzling occurrences of this fungus on 
Ribes late in the season, which had been earlier apparently free from disease, 
may be explained by the presence of such late aeeia. 

On the biology of Fomes applanatus, J. H. White ( Roy. Oanad. Inst. 
Trans., 12 (1920), No. 2, pp . 133-174, pis. 6, jigs. 2) .— F. applanatus, widely dis¬ 
tributed* and common in North America and Europe, causes decay of large 
quantities of wood annually, attacking practically all deciduous species and 
several coniferous tres, both living and dead. This fungus is said to have been 
now for the first time comprehensively studied. Investigations here noted 
have followed three main lines, vizi, a study of the morphology and the 
ecology of F. applanatus and of its action on the host; a determination of 
the etiological relationships by culture methods, and a testing of the applica¬ 
bility of such methods to a study of the timber-destroying fungi; and an 
investigation of the possibility of finding criteria by which to distinguish 
parasitic action on wood from saprophytic action. Details are given of 
studies applied to the fungus on wood and in cultures. 

F. applanatus has been shown to be a wound parasite, and in southern 
Ontario at least to be one of the commonest and most destructive of this 
type. The occurrence of wound gum and the multiplication of tyloses in a 
band marking the advance of the wood-destroying fungus in a living tree is 
considered to furnish an unerring criterion for the recognition of the fungus 
as a parasite. An extensive bibliography is given. 

ECONOMIC ZOOLOGY-—ENTOMOLOGY. 

The u one-letter ” rule for generic' names in zoology, W. L, McAtee 
(A men Nat, 55 (1921), No. 636, pp. 89-96). 

Notes on the occurrence of warts on cottontail rabbits, J. E. Guthrie 
(Iowa Acad. Set. Proc26 (1919), pp. 157-161, fig. 1 ).—This note records the 
frequent occurrence of epithelial growths on the heads of cottontail rabbits 
in the western border counties of Iowa and in southern Nebraska. 

The migratory bird treaty act (U. 8. Dept. Agr., Dept . Giro. 182 [1921], 
pp. 3). —This is an extract from the charge delivered to the grand jury in the 
District Court of the United States for the Middle District of Alabama at 
Opelika, April 4, 1921, by Judge H. D. Clayton. 

The crow in Michigan: Its status and methods of control, A. 0. Conger 
(Michigan Sta. Quart. Bui, 3 (1921), No. 3, pp. 108, 109).— This is a brief 
summary of the status and methods of control of the crow in Michigan, 

The status of MerrianTs shrew (Sorex merrlomi), H. II. T. Jackson 
(Jour. Mammalogy, 2 (1921), No. 1 , pp. 29-31, fig. 1). 

Observations on the nematode genus Nematodirus, with descriptions of 
new species, H. G. May ( U. 8. Natl Mus . Proc., 58 (1920), pp. 577-588, pis. 7) 

In the course of investigations of the species of Nematodirus, the author failed 
to find any clear differences between N. fHUcolUs Bud. and N. spathiger Rail!. 
Four new species werlTPeeognized and are described. A list is given of 20 
references to the literature. 

Studies on Myxosporidia.—A synopsis of genera and species of Myxo- 
sporidia, B. Kudo (III. Biol. Monog., 5 (1919), No. 3-4, pp. 265, pis. 25) --The 
author states that the total number of species of Myxosporidia reported to date 
and described in the present work, excluding 12 ambiguous forms, reaches 
237, of which 125 are species which have been observed since 1910. Of these 63 
species occur in North America. The genus Wardia of the family Ceratornyxidse 
is erected, and 15 species are described as new. 
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The Myxosporidia are common parasites of fish in various parts of the world. 
A list showing their geographical distribution, a host list, and a bibliography of 
10 pages are included. 

The general anatomy and physiology of insects, C. IIottlbert (Les In¬ 
sect es; Anatomie et Physiologic G6n6rales. Paris: Liftr. Octave Doin. 1920 , 
2. ed., rev., pp. 574+[XT 7 //], figs. 209). —A second edition of this work (EL S. It., 
24, p. 54) on the anatomy and physiology of insects, which includes a bibli¬ 
ography of 10 pages. 

General treatise on entomology, T. Miyake ( KoncMgaku Hanron Jdkwan. 
Tokyo: Shokabo, 1919, vol. 2; rev. in Science, n. ser., 50' (1919), No. 1801, p. 
527). —This second volume of the work previously noted (HL S. L., 38, p. 357) 
includes a discussion of insects in relation to plants, animals, and man, with 
methods of general study, classification, and collection. A history of entomology 
in foreign countries and in the older days in Japan is also included. The 
review is by L. O. Howard. 

Report of the division of entomology, F. Sherman and Z. P. Metcalf 
(North Carolina Sta. Rpt. 1920 , pp. 39-45). —Investigational work during the 
year is briefly considered by F. Sherman, This is followed by a report of the 
entomologist, Z, P. Metcalf, of the work carried on under the Hatch and Adams 
funds. 

Experiments in the destruction of suckers in tobacco fields have shown that 
from 08 to more than 09 per cent of the flea bettles that were thus forced 
into hibernation before the middle of September died before the tobacco was 
up in the seed beds the next spring. On the other hand, in a few cases as 
many as 60 per cent of the beetles which fed on tobacco suckers until frost 
were able to live through the winter. 

Report of the entomological department, C. E. Sanborn (Oklahoma Sta. 
Rpt . 1920, pp. 81-46, figs. 17). —Apicultural work is briefly reported upon, and 
some of the more important insect enemies of the season of garden, field, and 
horticultural crops and poultry are noted. 

Annual report, division of entomology, E. G. Smyth (Porto Rico Dept 
Ayr. and Labor Sta. Ann. Rpt., 1920, pp. 88-89). —■Experiments in the artificial 
transmission of cane mottling disease were carried on during the year, in con¬ 
tinuation of those of the previous year (E. S. R., 44 p. 150). 

Of 266 experiments with insects that had previously fed upon mottled cane, 
9 with chewing insects gave negative results. The other 257 tests were with 
sucking insects, and, of these, 0 gave positive inoculation with the cane mosaic. 
“ Of the 9 plants, 2 became diseased following attack of the West Indian cane- 
fly (Stenocranus saccharivorus Westw.), 1 following attack of the yellow cane 
aphis ( Sipha fiava Forbes), and 1 following attack of the sugar-cane mealy bug, 
Pseudococcus calceolariae (?). Three plants became diseased in cages con¬ 
taining both cane-fly and yellow aphis, and 2 plants in a cage containing both 
cane red spider ( OUgonychus viridis Banks) and the false mottling leafhopper 
(undetermined). In the case of the last five inoculations it was not possible 
to fasten the responsibility on a single species of insect. From these figures 
it is seen that only 3.5 per cent of ■ the tests made with sucking insects were 
successful, which leaves a considerable margin of doubt in favor of the theory 
that these insects are the sole carriers of the disease, in view of their compara¬ 
tive scarcity in many cane fields where the disease has been spreading rapidly.” 

Plant quarantine work is also briefly reported upon. 

Entomology (Ontario Agr. Col. and Expt. Farm Ann. Rpt. f 45 (1919), pp. 
81-84). —This is a brief report on the occurrence of the more important insects 
of the year and means for their control, together with a brief account of 
spraying experiments. 
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Fiftieth annual report of the Entomological Society of Ontario, 1919 
(Ent. Soc. Ontario Ann. Rpt50 (1919), pp. 156, figs. 20). —This, the usual 
annual report (E. S. R, 42, p. 51), includes the following papers presented at 
the annual meeting: Reports on Insects of the Year; Division No. 3, Toronto 
District, by A. Cosens (pp. 13, 14), Division No. 4, Peterborough District, by 
F. J. A. Morris (pp. 14, 15), Division No. 5, Essex District, by J. W. Noble 
(p. 15) ; Entomological Progress in British Columbia, by It. C. Treherne (pp. 
16-18) ; Results of Some Preliminary Experiments with Chloropicrin, by 0 . j, 
Spencer (pp. 18-21) ; Our Common Cercopidre, by G. A. Moore (pp. 21-25); 
My Experience this Year in Dusting and Spraying (1919), by Father Leopold 
(pp. 25-30) ; Insect Outbreaks and their Causes, by J. D. Tothill (pp. 31-33); 
Further Notes on the Control of Pear Psylla, by W. A. Ross and W. Robinson 
(pp. 33-38) ; The Federal Plant Quarantine Act, by C. L. Marlatt (pp. 38-43); 
Hopkins’ Bioclimatic Law, by W. Lochliead (pp. 43-49) ; Locusts in Manitoba, 
with Special Reference to the Outbreak in 1919, by N. Griddle (pp. 49-53); 
Life-history Notes on Some Species of Acrididse (Orthoptera) found in British 
Columbia, by E. It. Buckell (pp. 53-61) ; One Year’s Experiments in the Control 
of the Cabbage Maggot, by W. H. Brittain (pp. 61-68) ; The Control, of the 
Cabbage Root Maggot in British Columbia, by R. C. Treherne and M. H. Ruh- 
mann (pp, 68-70) ; Further Data on the Control of the Cabbage Root Maggot 
in the Ottawa District, by A. Gibson (pp. 71-73); Cabbage Maggot Control, by 
L. Caesar and H. 0. Huckett (pp. 73-77) ; The Present Status of Mill-infesting 
Pests in Canada, by E. H. Strickland (pp. 77-80) ; Some Notes on the Life 
History of our Common June Beetles, by H. F. Hudson (pp. 81-83) ; Report 
of the Insects of the Year, Division No. 6, by H. F. Hudson (pp. 83, 84) ; The 
Strawberry Root Weevil in British Columbia, by W. Downes (pp. 84-S8) ; The 
Strawberry Weevil, by W. A. Ross and C. H. Curran (pp. 88-95) ; Insects of 
the Season in Ontario, by W. A. Ross and L. Caesar (pp. 95-104) ; Remarks on 
the Ancestry of Insects and their Allies, by G. C. Crampton (pp. 105-110); 
Later Developments in the European Corn Borer Situation, by E. P. Felt (pp. 
110, 111) ; and The Entomological Record, 1919, by A. Gibson and N. Griddle 
(pp. 112-184). '' 

[Papers 011 insects and insect control] (Min. Agr, [France'], Ann. Serv. 
Epipliyties, 6 (1918), pp. 34-17/+, 228-280 , 289-319, figs . 55). —Papers here re¬ 
ported (E. S. R., 41, p. 59), which relate to economic entomology, include the 
following: Insect Enemies of the Fig Tree, by F. Picard (pp. 34-174), the spe¬ 
cial part of which deals with those which attack the wood and those which 
attack the foliage; A Chalcidid Injurious to the Almond Tree in the Syrian Re¬ 
gion [Eurytoma amygdali End.], by P. Lesne (pp. 228-241) ; The Treatment 
of Tree Fruits with Arsenicals Alone and with Insecticides and Fungicides Com¬ 
bined, by P. Marchal (pp. 242-280); Locusts in the Southeast of France in 
1918, by P. YayssiSre (pp. 289-298) Use of the Trap Bait in Combating the 
Cochylis Moth, by L. Moreau and E. Yinet (pp. 299-312); and Experiments 
with Delayed Arsenical Treatments for the Control of the Eudemis Moth 
(Polycliroms totrana SchifL), by F. Feytaud (pp. 313-319). 

.Report of the Imperial Entomological Conference (Imp, Ent. Conf. [Lon¬ 
don] Rpt., 1920, pp. 19).— This is the report of a conference held at London 
June 1 to 11, 1920. 

Grasshoppers and related insects (Maine Sta. Doc. 5J+1 (1921), pp. 6). — 
This circular briefly summarizes the methods of control of these insects, a 
more detailed account of which is given in Bulletin 296, previously noted 
(E. S. R., 45, p. 254). 
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The screw worm and the wool maggot, 0. Q. Babcock and D. H. Bennett 
(Texas Sta. Giro. 21 (1921), pp. 8-15, figs. 7). —This is a popular summary of 
information on the screw worm (pp. 3-14) and the black blow fly or wool 
maggot, Phormki regina Meig. (pp. 14, 15). 

Insect injuries in relation to apple grading, B. B. Fulton (New York 
State St a. Sul . 475 (1920), pp , 8-42, pis . 4, figs. 19). —In this bulletin the species 
of insects that attack apple fruits are described and grouped according to the 
character of the Injuries they produce. A key is given for the identification 
of these species, which permits ready recognition of the typical malformations 
of the fruits. Methods for combating the individual insects are described. The 
bulletin includes colored plates of some apple insects controlled by spraying 
and injuries common to apples. Charts are given illustrating periods during 
which the insects are actively injurious to the fruit and the stages in the 
development of the buds and fruit when sprays should be applied. 

Insect enemies of shade trees and ornamentals, G, A. Dean (Kans. State 
Sort. Sac. Men . Rpt., 85 (1918-19), pp. 151-171). —This is a summary of in¬ 
formation on the more important insect enemies of shade trees and ornamentals 
in Kansas. 

[Insect pests of the oil palm] (Bui. Imp . Inst. [London], 18 (1920), No. 2, 
pp. 287-240). —This is a brief summary of information on the more important 
insect enemies of Mads guineensis. 

Late developments in arsenical insecticides, - R. A. Cooley (Better Fruit , 
15 (1920), No, 5, pp. 9, 10, 16). —The author reports that crude white arsenic 
obtained from Montana smelters at a low cost has given quite satisfactory re¬ 
sults when used in grasshopper control. It was also found that it could be used 
as a spray on potatoes for the control of the potato beetle without injuring the 
foliage, perhaps due in part to the short period of time that the arsenic was in 
the water, since, when sprayed on the vines, the water evaporated very quickly. 
The first experiment was with the refined white arsenic, and later the crude 
product was applied as a dust and the results were even better, due, it is 
thought, to the fineness of the crude product. 

The action of chloropicrin on grain pests, A. Piutti and R. Bernardini 
(Rend. Accad. Sci. Fis. e Mat. Napoli , 8. ser., 28 (1917). No. 4-6, pp. 51-58; 
afcs. in Rev. Appl. Ent, 8 (1920), Ser. A, No. 8, p. 334). —Chloropicrin lias been 
found to be more effective against Calandra granaria , Tenebroides mauritani- 
cm , Lwmophloem ferrugmeus, and the larvae of Sitotroga cereulella, Tinea, 
granella, and Plodia americana than is carbon bisulphicl, carbon tetrachloride 
sulghurous anhydrid, hydrocyanic acid, etc. 

Grasshopper control work in Iowa, H. E. Jaques (Iowa Acad. Sci. Proe 
26 (1919), pp. 183-142, figs. 8).— The author reports upon work with grass¬ 
hoppers, the attacks by which during the summer of 1918 seemed to have 
been the most extensive of recent years. 

Experiments conducted during the summer of 1919 showed that grasshoppers 
caught with a hopperdozer with either kerosene or gasoline as a killing agent 
may be dried even more successfully than those caught alive, and that in 
feed value they are in every way the equal of those caught without kerosene. 
A bushel of grasshoppers caught in the hopperdozer, when thoroughly drained, 
weight 40 lbs. and contains about 85,340 individual insects. In drying the 
weight was reduced to about 31. per cent of the original weight, but they expanded 
enough In bulk to make a bushel weigh only S lbs. when thoroughly sun drigfl-- 

The locust in Argentina, F. Lahille (Min. Agr. Lab. Zool, Buenos -' 

1920/pp. 172, pis . 12, figs . 16; abs. in Rev. Appl. Ent., 8 (1920) 
pp, 475, 416). —This is an extended account of the locusts oecr 
68854°—21—5 
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tina, including Schistooevca- ■fiavofatoiaUt Deti., 8. iiuruncnnis Bnrni., 8. rustica 
F. (pattens Scud.), and g. cmwellata Serv. 

Locusts and their control (Bui. Imp . Inst. [London '], IS (1920), No. 2, pp % 
350-070)--'This is a popular summary of information on the subject. 

Thrips damaging tobacco (Anaphothrips strlatus Osin), W. W. Froggatt 
(Apr. Gas* N. 8. Wale; s*, SI (1920), No. 7, pp. 502-506, ftps. 2).~Tbe author 
records injury by A . strlatus to tobacco in the Tamvorth and Gvumedah districts 
of New South Wales. The attack of the thrips upon the maturing leaves' 
causes them to dry and results in a considerable reduction In the weight of the 
infested foliage. The frass deposited all over the surface of the infested leaves 
also damages the quality of the dried leaf. 

The life cycle of aphids and coccids, E. M. Patch (Malm Sta. Bui 235 
(1920), pp. 221, 222).—' This is an abstract of the paper previously noted 
(E. S. R., 45, p. 251). 

A descriptive catalogue of the scale insects (Coccidae) of Australia, 
W. W. Froggatt (Apr. Gaz. N. St. Wales. 25 (1914), Nos. 2, pp. 127-156. pi 1; 

J h pp. 811-819, pi 1 ; 7, pp. 599-610', pis. 2; 8, pp. 677-684, pi 1; 10, pp. 875-882, 
pll; 11, pp. 988-989, pi 1; 26 (1915), Nos. 5, pp. 411-428, pis. 6, pp. 511-516, 
pi. 1; 7, pp. 608-615, pis. 8; 9, pp. 754-764 , pis. 3; 12, pp. 1055-1964, pU. 2; 27 
(1916), Nos. 6, pp. 425-480 , pis. 2; 8, pp. 568-578, pis. 2/ 11, pp. 809-816, figs. 5; 
12, pp. 888-888 , fig. 1; 28 (1917), Nos. 2, pp. 184-140, figs, 4$ 7, pp. 505-514, 
figs. 6). —This has been noted from another source (E. 8. It, 42, p. 453). 

The noftdiaspine Coccidae of the Philippine Islands, with descriptions 
of apparently new species, H. Morrison (Philippine Jour. Bel., 17 (1920), No. 
2, pp. 147-202, pi 1, figs. 40). —This paper includes descriptions of one new 
genus and five new species. 

On the bionomics and development of Lygocerus testaccinianus Kicff. 
and L. cameroni Kieff. (Proctotrypoidea-Ceraplironidae), parasites of 
Aphidius (Braconidae), M. D. Haviland (Quart. Jour, Micros, Sal [London], 
n. ser ., 65 (1920), No. 257, pp.101-127, figs. 18). —“ L. testae einumm is a hyper¬ 
parasite of Aphis saliceti Kalt, through the primary parasite Aphidius mlick 
Hal.; and L. cameroni is similarly a hyperparasite of Maerosiphmn urtkm 
Halt., through the primary parasite Aphidius ervi Hal. The Aphidius is at¬ 
tacked immediately before or after metamorphosis, when lying within the empty 
skin of the aphis within which it is reared. 

• u The egg is laid, and post embryonic development takes place, outside the 
body of the host. The evidence points to the conclusion that there are four 
larval instars and three moults. The larvae differ in several particulars from 
those of the families of Proctotrypoidea previously described, and there is con¬ 
siderable difference in form between the early and later instars, During de¬ 
velopment, which lasts about six days, the larva devours its host, and then 
pupates within the skin of the aphis for a further period of two weeks. Two 
and possibly more, broods are reared in the season; and it is probable that 
the hyperparasite is a considerable check on the Aphidius in its control of plant- 
lice infestation. 

“ Lygocerus, though occasionally attacked by its own species, was never found 
to be parasitized by another hymenopteron. This immunity is probably due to 
the active movements with which the larva and pupa in the cocoon respond to 
external stimuli.” 

—Abibliography of 27 titles is included. 

citrus trees, S. F. Ashby (Jour. Jamaica Agr. 86c., 24 (1920), 
^\7,k; 6-7, pp. 182-184; albs, in Rev. Appl. Ent., 8 (2920), tier. A, 
481).— A brief account is given of the occurrence and status of 
spiny citrus white fly (Aleuroeanthus woglumi), in Jamaica. 
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Reel and brown fungi appear to slowly follow and attack the pest,, and the heavy 
early infestation is appreciably reduced as the fungi become established. It is 
said that at the lower elevations ant control is frequently 100 per cent efficient* 
In colonization work it is necessary to destroy the small black stinging ant 
by oil emulsion before the establishment of the beneficial ant can be successfully 
accomplished. 

The pink bollworm in the West Indies, H. A. Ballou (Agr. News [Bar¬ 
bados], 19 (1920), No. 487, pp. 410, 4W *—The pink bollworm was discovered 
’n cotton fields in Montserrat on November 5, 1920; and in St. Kitts on Novem¬ 
ber 15, and investigations have shown it to be well established on both islands* 
No infestation has been found in Antigua or Nevis. It is thought that the in- 
festation originated on a steamer from Brazil, the cargo of which included 
some 50 tons of cotton seed from that country* This steamer is said to have 
called for cargo at St. Ivitts, Montserrat, and Antigua in June. 

The control of the codling moth in the Arkansas Valley fruit belt, G, A. 
Dean and W. R. Martin ( Kans. State Ilort. Soc. Bien. Rpt36 (1918-19), pp . 
89-102, figs. 6). —This account is accompanied by charts which show the time 
and extent of the damage by the codling moth. 

Spraying apples and pears for control of codling moth, T. D. Ukbahns 
(Calif. Dept . Agr. [Pamphlet], 1920, pp. S). —Directions are given for the appli¬ 
cation of insecticides for the control of the codling moth in California. 

The corn ear worm, J. W. McColloch (Canner, 52 (1921), No. pp. 37-40).— 
This is a paper presented before a meeting of the Western Canners’ Associa¬ 
tion at Chicago, in November, 1920. 

Biology and economic importance of Ana status semiflavidus Gab*, a 
recently described egg parasite of Hemileuca oliviae, X>. J, Caffrey {Jour. 
Agr. Research [U. S.] 3 21 (1921), No. 6, pp. 373-384, f fl&s. 3). —This para¬ 
site of the New Mexico range caterpillar, H. oliviae Ckll. (E. S. R„, 23, p. 463) 
appears to have been reduced by some severe and unusual climatic condition 
to such an extent that its presence was not discovered prior to 1913. Since 
this time it has increased in numbers each year until it now exerts a power¬ 
ful influence in the natural control of its host The parasite has been found 
to be widely distributed in that part of northeastern New Mexico which was 
heavily infested by the range caterpillar. 

Oviposition begins as soon as the eggs of its host are deposited dr about 
the middle of September, and continues until the arrival of severe winter 
weather, which occurs at these high altitudes during late November or early 
December. Judging from numerous dissections of host eggs, it is probable 
that the parasite eggs which are deposited just before the beginning of cold 
weather hibernate in that stage, while the eggs which are deposited early 
in the season hatch and hibernate as partly developed larvae within their 
host. 

The larval period of individuals observed was limited to about seven months, 
whereas other eggs in the same egg clusters were found to contain full-grown 
dormant larvae nearly two years later. Dissections of 1- and 2-year-old 
eggs collected in the field gave similar results, and established the fact that 
on some occasions the insect remains in a dormant larval state for at least 
two years. 

The pupal period appears to be very short. Adults have been observed in 
the field from the early part of May until the first of December, the maximum 
emergence occurring during July and August. 

“ From a series of 49 cages started in ■ September and October, 1914, a 
total of 383 adults -were reared,::-These..adults required a maximum of 449 
days and a minimum'' of 226 days to complete their life cycle, the average 
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being 380 days. From a series of cages started in October, 1915, a total of 
40 adults were reared. These adults required a maximum of 346 clays and a 
minimum of 238 days to complete their life cycle, the average being 266 days. 
From a series of stock cages started the last week in September, 1914, adults 
were reared from the first week in. the following May until March, 1917, a 
minimum of 7 months and a maximum of 30 months. It is evident that this 
prolonged life cycle was not clue to the artificial cage conditions, because 
adults emerged from 1- and 2-year-old eggs collected in the field.” 

The methods of rearing in cages and the habits of the parasite are con¬ 
sidered at some length. Adults of A. sernifiavid/us were also reared from 
eggs of II. nevadensis Stretch. Laboratory experiments demonstrated that 
adults emerging from II. otiviae eggs would breed in eggs of II. nevadensis. 
A study of the life history of II. nevadensis demonstrated that its life cycle 
and that of II. oliviae correlate very closely. 

The life history and habits of two parasites of blowflies, A. M. Altson 
and H. M. Lefroy (Zool. Soc. London Free., 1920\ III , pp. 195-248 figs. 20). — 
“The breeding operations and accumulation of supplies of Ah/ski mmidneator 
Panz. and Nasonia brevicorms Ashm. commenced in July and ceased in Decem¬ 
ber, 1919. 

U A. manducator oviposits in the larvae of several carrion-feeding Diptera. 
Only one parasite emerges from each host puparia. Over-parasitism kills the 
larva. The mean average of the life cycle is 52 days, and as short as 25., Both 
sexes are capable of sustained flight, and lived over a month in captivity. Aver¬ 
age percentage of parasitism over three years was 43 per cent, observed by 
Graham-Smith [E. S. R., 42, p. 361]. Average contents of ovaries 366 eggs for 
12 females. 

tl N. brevicornis oviposits in the puparia of several species of stercoral and 
carrion-feeding dipterous larvae. From 1 to 62 individuals have been found in 
single puparia parasitized in captivity. The length of the life cycle ranges from 
11 to 22.5 days in different countries. Only the female can fly, and then only 
very short distances, and can live while ovipositing from 4 to 6 weeks, but for 
a considerably less period without host puparia. The male remains near the 
vicinity of emergence, where its life is spent in fighting and mating. Average 
progeny in the case of five females, observed by Girault and Sanders [E, S. Ii,, 
23, p. 161] and McCarthy, was 113 per female, and affecting on the average 
only 16.4 hosts. 

“Nasonia can act as an accidental secondary parasite upon A. numdueator 
if and 'when puparia containing the latter are within its limited reach. Both 
parasites in their hibernating stage, i. e., full-grown larvae, can successfully 
withstand over 6 weeks at 2° C. A. manducator appears to be a more important 
parasite as a natural control for the blowfly than A. brevicomi s, which appears 
to be more effective as a natural control of Diptera which constantly breed in 
permanent refuse and garbage heaps, and where hosts would be within crawling 
distance, such as primarily the common house fly (Musca domestica).” 

Hessian fly prevention: Entomological service to the Ohio farm bu¬ 
reaus, H. A. Gossard and T. H. Parks ( Ohio Sta . Mo. Bui., 6 (1921), No! 5-6, 
pp. 67-76). —The authors report upon the preliminary work of 1919, and the 
, result of the late-sowing campaign of these years, the methods of discovering 
the seeding date, and October egg laying. See also a previous note (E. S. B., 
35, p. 899). 

Busting cotton for the control of the boll weevil, M. C. Tanquary and 
H. J. Beikhard (Tern* Sta. Giro. 29 (1921), pp. 3-9, fig. 1).— This Is a report 
of experiments conducted during the season 1920, one with hand guns and two 
with a large traction duster. 
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■ Tlie experiments with the traction duster show that weevil infestation may 
be reduced from a high to a very low percentage by dusting with calcium ar¬ 
senate if applied with efficient machinery. Four applications were made be¬ 
tween July 17 and August 4 in one of the experiments and four between •July 
19 and Aug. 9 in the other. In the two dusted plats in the first of the two 
experiments the percentage of infestation was reduced from 67 to 15.2 per cent! 
and from 24.6 to 11 per cent, respectively; while the infestation in the died* 
plats increased from 59.0 to 75.2 per cent in one, decreased from 52 to 47.6 perl 
cent in another, and increased from 19.2 to 56.6 per cent in the third. In thd 
dusted plat in the second experiment infestation was reduced from 41.2 td 
16.4 per cent, while the check plats showed increases of from 58.4 to 73.2 peri 
cent and from 34.2 to 63.S per cent, respectively. It is pointed out that thd 
dusting should be commenced before a high percentage of infestation is readied, 
or when the infestation is from 10 to 20 per cent 

Find good remedy for cucumber beetle ( Ohio Sta. Mo. Bui, 6 (1921), 
No. 5-6, p. 92). —Tests made at the Marietta field laboratory show a mixture 
composed of 1 part of calcium arsenate and 20 parts of land plaster, applied 
with a shaker, to be superior to 25 other materials and compounds tested for 
control of the striped cucumber beetle. Applications should be commenced as 
soon as young plants come up, followed by 2 applications per week during fair* 
weather, 10 to 12 applications per season usually being required. 

The New Zealand grass grub.—-Some notes on its control, A, H. Cockayne 
(Neiv Zeal. Jour. Agr., 21 (1920), No. 1, pp. 1-5, fig. 1). —These notes relate to 
the control of Odontria zealandica. 

New sevphidoid, cynipoid, and chalcidoid Hymen opt era, A. A. Girauxt 
(O'. S. Nat. Mus. Free., 58 (1920), No. 2822, pp. 177-216 ).—Among the new forms 
here described that are of economic importance are the following: Madronoius 
ajav, reared from eggs of the squash bug at Baton Rouge, La., and known to 
occur in Missouri and Texas ; Paraceraptrocems africanus, reared from a Cera- 
plastes on Elytmpappus rhinoceratis, Gape of Good Hope, Africa; Achrysopopha- 
gus io and A. rex, both reared from the citrus mealy bug on bamboo, Manila!, P. I.; 
Blastotlirix brittamca, from Lecanium mpreae, Cheshire, Eng. ; Achrysoeharts 
mnvilli, reared from an Agromyza on alfalfa, Elk Point, S. Dak.; Eurytoma 
Phoebus, reared from Elymus canadmsis May, Elk Point, S. Dak.; Eurytoma 
poloni, reared from the larvae of an Agromyza in bean roots, Los Bafios, 
Luzon, P. I., reference to which was made by Otanes y Quesales (E. S. It., 40, 
p. 457); Eurytoma illinoisensis, reared from Elymus, Taber, S. Dak.; Deeatoma 
fiamniinuehsntris, parasitic upon Prodoxus deeipiem, Fort Collins, Colo.; 
Fwi atrigonogastra Stella, reared from Agromyza larva on bean roots, Los 
Banos, Luzon, P. I.; Tripolycystus cryptognaihae, reared from the pupa of 
Cryptognaiha notUceps Mskl., Trinidad; Spalangia mmeidarum texensis, a 
parasite of the stable fly at Dallas, Tex.; and Tembia flora, reared from fig, 
Cocoanut Grove, Fla. The genera erected are Paraceraptrocerus and Tyndari- 
choides. 

North American ichneumon flies, new and described, with taxonomic 
and nomenclatorial notes, E. A. Cushman (17. 8. Natl. Mus . Froc., 58 (1920), 
pp. 251-292, fig. 1).— This paper includes corrections to Viereck’s Type Species 
of the Genera of Ichneumon Flies (E. S. B., 30, p. 661), and extensive addi¬ 
tions, to : the author’s revision of the tribe Cremastini (E. S. K., 38, p, 660), 
together with descriptions of one new genus, one new subgenus, and 23 new 
species of Xehneumonidae, and three new species of Braconidae. Amohg thd 
new species known to be of economic importance are Spilocryptus propodeum 
from Polychrosistnteana Clemens, North East, Pa.; Angitia gallerias, reared 
from the bee moth at Lansing, Mich.; Bassus aoroboMdis , reared from Aero- 
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basis cai'yaevorella on pecan at Brown wood, Tex.; and Qrgilus geleehiaevora 
from Gelechm trialbamaculella Chambers at Whitesbog, N. J* Tlie genus 
Oligotmema and the subgenus Areolpristomerus are erected./ 

tif e-history studies of three jointworm parasites, W. J. Phillips and 
F. W. Poos (Jour. Agr. Research [27. 8.1, 21 (1921), No. 6, pp. 495-426\ pis. 6 , 
figs, id).—Life-history studies of three of the more important parasites of 
Harmolita trttici Fitch, conducted at the laboratory at Charlottesville, Va., 
during the years 1917-1919, are reported upon. The species are Ditropinotus 
aureoviridis Cwfd. and Eomoporus chalcidiphagus Walsh and Riley, both 
primary parasites, and Eupelrnitsallymi French, a primary and secondary 
parasite. The distribution of the first two mentioned is similar to that of the 
jointworm, while E. allynii is commonly, found wherever the Hessian % and 
the majority of the species of Harmolita are^ found, which includes practically 
all of the wheat-growing regions of the United-States. 

D. (mreoviridis , first described in 1907, apparently prefers E . tritici and 
JET. vaginicola Doa., and has been reared by the authors in cell slides on II . 
elymicola P. and E. and H. grandis Riley. It breeds freely upon the larvae of 
Eurytoma spp, in the field and in breeding cages, and upon one occasion an ^ 
egg was deposited in a Harmolita cell upon a pupa of I), aureoviridis, Its 
are deposited in tbe gall-like cells of 11. tritici external to the host larva, the 
period of incubation of 199 eggs in cell slides varying from 1 to 5.5, with an 
average of 3 days. The largest number of eggs secured from a single female 
was 18 during a xieriod of 12 days. Larvae reared in glass cells became full 
grown in from 6 to 24 days, with an average for 137 of 11 days. The prepupal 
period varied from 1 to 6, with an average of 2 days. The pupal stage varied 
from 8 to 15, with an average for 8 individuals of 10 days. The winter is 
passed as full-grown larvae in the jointworm cells in old wheat stubble. In 
Virginia the adults of the first generation begin to emerge about the first 
week in June and the second generation about the first week in July. Two 
complete and a partial third generation were reared in glass cells during 
1918 and 1919, and apparently a partial third from the field in 1919. 

JET. chalcidiphagus , next to D. aureoviridis , is the most important parasite of 
E. tritici in Michigan, Illinois, Indiana, Ohio, Kentucky, Tennessee, and Mis¬ 
souri, while in the Atlantic States Eurytoma sp. is probably of greater im¬ 
portance. • II. chalcidiphagus , first described in 1869, is one of the oldest re¬ 
corded parasites of the jointworm. It has been reared from field collections of 
E. tritici, II. cagmicola , II. secalis , II. hordci Har., II elymicola, and II 
atlmtica. The length of the egg stage varied from 1 to 4.5 days, with an aver¬ 
age for 71 eggs observed of about 2.5 days. The average number of eggs de¬ 
posited by 5 females was 31.8 in an average period of ^ 2 days. Observations 
of 42 larvae in glass cells show from 5 to 25 days, with an average of about 
11 days, to be required for their development during the summer. The winter 
is passed as full-grown larvae in the cells of the jointworm. Observations of 
37 individuals showed a variation of from 1 to 6 days in the prepupal stage, 
with an average of about 2 days. The length of the pupal stage for 64 individ¬ 
uals varied from 9 to 10 days. Five complete generations were reared at the 
laboratory in cell slides from May to September, 1918. 

E. allynii w T as first described in 1882, and its life history was recorded by 
Packard in 1916 (E. S. R., 35, p. 466) . The author considers it to rank about 
fourth in importance in the list of parasites of H. tritici. It apparently breeds 
as freely as a secondary parasite in jointworm cells as upon jointworms them¬ 
selves under both field and cage conditions. It has been found breeding as a 
secondary parasite on D. aureoviridis , E. chalcidiphagus , and Eurytoma sp. 
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both in cages and in the field. It is recorded from If. tritici, M. vaginicola, 
E. maculata Hwd., JET. elymicola, E. elymwora, IX. allantica, II. albomaeulata - 
Ashrn., II. grandis grandis, and from what is thought to be a new species which 
forms galls in Panicum elandestinum, also probably from II. occidentals P. 
and E. and If. Hesperus P. and E. The incubation period of 79 eggs varied 
from 1 to' 4.5 days, with an average of 2.4 days. From 7 to 12 with an aver¬ 
age of 9 days were required for the development of 82' larvae reared in glass 
cells in 1918. They were found to breed freely in cell slides through, five gen¬ 
erations during the season of 1918. The prepupal stage varied from 1 to 8 
with an average of 1.7 days for 17 individuals, and the pupal stage from 7 to 
33 with an average of 21 days for 82 individuals. One female observed lived 
52 days and oviposited over a period of 82 days. Four generations were reared 
in glass cell slides during the breeding season of 1918, starting with females 
that emerged from material collected the previous fall and kept under as nearly 
normal conditions as possible. 

“ Judging from the observations recorded herewith and from the field ob¬ 
servations of the season of 1919, it is quite clear why the parasites do not 
quickly gain complete control of the wheat jointworm. The writers have 
found that as the parasites become more abundant hyperpnrasitism increases 
greatly. Some of the parasites that are primary only, when present in small 
numbers, become both primary and secondary as they become more abundant.” 

The auditory sense of the honeybee, N. E. McTndoo (Abs. in Anat. Rea, 
' 20 (1921), No. 2, pp. 182, 188). 

The olfactory sense of the honeybee as related to pollination, K. yon 
Frisch (Zool. Jahrb., Abt . Allg. Zool. u. Physiol. Tiere , 37 (1919), No. 1-2, pp. 
238, figs . 14). —This is an extended report of investigations. It includes a 
bibliography of 105 titles, and author and subject indexes. 

Sixty years of beekeeping in California, J. E. Pleasants ( Calif. Cult., 56 
(1921), No. 5, p. 133). — This is an account by one of the pioneer beekeepers in 
California. 

The Badant system of beekeeping, C. P. Dadant (Hamilton, III: Amer. 
Bee Jour., 1920, pp. X+115, figs. 59). —The chapters of this work relate to 
early experiments and natural history, size of hives, drones and drone produc¬ 
tion, the Dadant hive, handling bees, apiaries, apiary management in the spring, 
swarm prevention and supering, extracting the honey, nomadic beekeeping, fall 
management, wintering, diseases of bees, and enemies of bees. 

Preliminary notes on the value of winter protection for "bees, J. H. 
Merrill (Kans. State Eort. &oc. Bien. Rpt., 35 (1918-19), pp. 119-129, figs. 5 ).— 
This is a report upon work conducted with a view to securing data showing the 
necessity for winter detection. 

Six hives containing a known amount of honey and a known number of bees 
were placed on scales and daily readings taken of all changes in weight Three 
of these hives were sheltered by a windbreak while the others were not Each 
set of three consisted of one 1-story hive, one 2-story hive, and one packed hive. 
In addition to making daily readings of the changes in weights, a general 
weighing was made at the beginning of the honey flow in the spring to de¬ 
termine the number of bees in the colonies on that date. 

“ These observations show that the 2-story hive is preferable to the 1-story 
hive, and the packed hive is much to be preferred over the unpacked hive. It 
was also shown that a windbreak is very essential, especially to colonies which 
have no other form of winter protection. The effect of a severe winter was 
J found to be less injurious to the overwintering of bees than an open winter. 
Colonies which ar<* packed for the winter consume more stores, owing to the 
fact that more stores are neoessnrv dm* bwWt >» 
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How to control American foulbrood, H. F, Wilson (Wisconsin Sta. Bui 
338 ( 1921 ), pi% 21, figs. 8). —This is a summary of information, giving directions 
for combating this disease of the honeybee. 

FOODS—HUMAE' BXTTB1TI0N. 

Tlie microbiology and mieroanalysis of foods, A Schneider { Philadelphia: 
JP. Blakistonis Sion & Co., 1920, pp. X+262, figs . 131 ),—As indicated by the title, 
this volume is concerned with the theoretical and practical aspects of the micro- 
biology of foods. The first five chapters are devoted to a discussion of the 
decomposition changes occurring in foods, the principal groups of organisms con¬ 
cerned in food spoilage, and the kinds of food most and least likely to undergo 
microbial deterioration. The nest five chapters contain general and special 
directions for the microanalytical investigation of food, products, proposed food 
ratings based upon the author’s experience in the examination of food products, 
and the legal standards of purity for animal and vegetable products, salt, and 
alimentary pastes. A diet table, compiled by G. T. Sipes, and a list of 14 refer¬ 
ence books complete the volume. 

The book for all households, or the art of preserving animal and ..vege¬ 
table substances for many years, N. Applet, trans. by K. G. Bitti jSHfXtlTUcago: 
Glass Container Assoc. Amer., 1920 , pp. 18-fi9 s - 7).—This is a trans¬ 
lation of the original description by Appert of his process of preserving foods 
through sterilization by heat in closed vessels, the process which is the founda¬ 
tion of the modem methods of canning., 

Although developed more than 100 years ago, the directions read surprisingly 
like those of the modern method of cold pack canning. The general principle, 
as described in the author’s words, is “to enclose in the bottle or jar the sub¬ 
stances that one wishes to preserve; to cork these different vessels with the 
greatest care, because success depends chiefly on the closing; to submit these 
substances thus enclosed to the action of boiling water in a water bath for 
more or less time according to their nature and in the manner that X shall 
indicate for each kind of food; and to remove the bottles from the water bath 
at the time prescribed.” 

Among the suggestions and precautions are to be noted the poor economy in 
using cheap corks (the bottles were sealed by forcing well-softened corks into 
the neck of the bottle with a mallet) ; the necessity of using fresh, well selected 
material and of grading it according to size; and the indispensability of speed 
and cleanliness in the preparation of the materials. In the special directions 
for individual vegetables the process of blanching is generally prescribed as 
shown by the following directions for artichokes: “After having removed all 
the unnecessary leaves, and pared them, they are plunged into boiling water, 
and then into cold water; after they have drained, tliey are put in wide- 
mouthed bottles, closed, etc., and then in the water bath to receive an hour’s 
boiling, etc.” 

Of interest and possible present-day application is the use of cloth bags for 
holding the separate jars during sterilization. The bags, which are lowered into 
the water bath by string handles, are said not only to protect the jars against 
breakage, but in the event of breakage from defective glass, the fragments of 
glass remain in the bags. ■ ' , 

Xu. the preserving of fruits the author recommends using no sugar but 
sweetening the finished product when served with a grape 1 sirup prepared , by 
boiling down grape juice and treating it with chalk or washed ashes to neu¬ 
tralize its acidity. The resulting sirup is considered to preserve the aroma 
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and acidity of the fruits better than sugar. Jams and conserves are prepared 
by boiling down the sterilized fruit with the sirup. 

A brief sketch of the life of Appert and translations of the correspondence 
at the time of the adoption of this method in France are included. 

The effect of certain agents on the development of some molds, K. G. 
Bitting ( [Chicago']: Glass Container Assoc . Amen, 1929, pp. 177 , figs. 179).— 
This is the report of an extensive series of microscopic studies of the effect 
of various agents found naturally in or frequently added to foods upon the 
growth of three molds, Penicillium expansum, Alternaria solani, and Oidium 
lactis, all of which were isolated from tomato products and grown under 
uniform conditions in tomato bouillon, to which were added the various ma¬ 
terials to be tested. The data reported include a set of tables giving the num¬ 
ber of days required for germination and the macroscopic developmental fea¬ 
tures of the growths in the flasks at intervals of 24 hours for the first 5 days, 
and another set which records the average size and the microscopical appear¬ 
ance of the conidia of the Penicillium after germination. The descriptions 
are supplemented by microphotographs of the three molds under the varying 
conditions of the experiment. 

The oldest and most generally used preservatives, salt, sugar, and potassium 
nitrate, produced plasmolysis, resulting finally in the complete arrest of growth 
from starvation but not in the death of the organism. Most of the spices 
tested were innocuous, causing neither retardation nor abnormal effects. All¬ 
spice, cinnamon, and cloves produced varying degrees of enlargement with 
disorganization of the protoplasm and walls. Mustard produced starvation and 
disorganization of the protoplasm and in the Penicillium a tendency to form 
fruity heads almost directly from the hyphae developed from the germinated 
spore. This was noted even when minute amounts of the mustard were used. 

Citric, lactic, and malic acids in amounts up to 6 per cent caused only a 
slight retardation in development, tartaric a somewhat greater retardation, 
and acetic, benzoic, boric, butyric, and salicylic acids and their sodium salts a 
complete disorganization of both protoplasm and walls. 

Metallic salts produced similar though not so extreme results. Swelling by 
the lesser amounts and stunting by the greater were produced by carbolic and 
the mineral acids, creosote, mercuric chlorid, and the alkaloids, the last tw-o 
also causing disorganization of the protoplasm. Alcohol retarded development 
and produced swelling, distortion, and hardening, and in some cases disorganiza¬ 
tion. 

An extensive list of literature references is appended. 

The nutritive value of some preserved foods, J. Athanasiu, G. Pamitl, 
and P. Staveesco ( Gompi . Rond. Soc. Biol. [Paris], 88 (1920), No. ll h pp. 

571, fig . 1).—This is a condensed report of the results of digestion experiments, 
conducted on 10 young men, using various rations employed in the Rumanian 
Army. These included the customary barracks ration of fresh meat, vegetables, 
and bread; canned meat and biscuits (galettes); canned white beans and 
galettes; roast meat and bread; vegetable soup and bread; the barracks ration 
with polenta in place of bread; vegetable soup and polenta;, cold storage 
meat and bread; and white cheese and galettes. Data are presented on the 
protein content of the different rations, the coefficients of digestibility of the 
protein of the different rations, the urinary nitrogen, the content of starch, 
the content of salts, the salts eliminated, and the chlorids eliminated. The 
principal conclusions drawn are that the proteins of white beans and com 
are more difficult to digest than those of bread and meat, that the starch 
of the white beans and corn are more difficult to digest than those of bread 
and other vegetables, that canned meat is more difficult to digest than boiled 
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or roasted meat, and that the nitrogen balance is lowest on feeding with white 
beans and with polenta in place of bread. 

The chemical properties of food fats of different biological values, 

S. Rosenbaum ( Bioehem. Ztsehr., 109 (1920), pp. 271-278), —In an effort to 
determine a possible relationship between the composition of food fats and their 
biological value, determinations of phosphatkls and sterols were made in egg 
yolk fat, cod liver oil, butter fat, human milk fat, lard, and hazel nut oil. 
No quantitative differences could be found which could be correlated with 
differences in biological value. 

Experiments on leavening bread, ,T. Giiossfeld (Chem. Ztcj., 41 (1920), 
No. 14S , pp, 889, 890). —As the result of various attempts to obtain a substitute 
for yeast which would have satisfactory leavening powers without using up 
the nutrients in the flour as does yeast, and which would not give the bread 
the objectionable taste often resulting from the use of soda, the author sug¬ 
gests a combination of equal parts of sodium bicarbonate and calcium car¬ 
bonate with sour milk as a source of lactic acid. The sour milk is used instead 
of sweet milk or water to form the dough, and to the dough is added during 
kneading a mixture of equal parts of the two salts in the proportion of 14 gin. , 
to 1 liter of the sour milk. The reactions involved consist in the evolptiorf" 
of C0 2 by the action of the lactic acid on the sodium carbonate ttnd the 
removal of the excess of acid by union with the calcium carbonate, forming 
calcium lactate which does not have the disagreeable taste imparted to the 
bread by excess of sodium carbonate. 

Note oh the influence of diet on the energy expenditure in work, ,T. B. 
Ore and «T. P. Kinloch (Jour. Roy. Army Med. Corps, 86 (1921), No, 2, pp. 
81-86). —To determine whether the amount of energy expended per unit of work 
is influenced by the nature of the preceding meal, the resting metabolism and 
the energy expenditure on a constant amount of work were determined upon 
a single subject in the post absorptive state immediately before a meal (15 
hours after the last meal) and after an interval of 90 minutes following meals 
in which protein, fat, and carbohydrate, respectively, predominated. The 
test meals consisted of 50 gm. of oatmeal, with additions of 100 gm. plasmon 
(about 80 per cent casein), 80 gm. of cane sugar, and 85 gm. of inargarin 
for the high protein, sugar, and fat diets, respectively. The protein and car¬ 
bohydrate meals furnished about 540 calories and the fat about 480 calories 
each. The work consisted in marching along a corridor at the rate of 100 yds. 
a minute. The energy expenditure was measured by indirect calorimetry. 
The increase in net expenditure on work in calories per minute was found to be 
for the protein meals 8.86 in the post absorptive state and 8.96 after meals, 
for carbohydrate 3.71 and 3.65, and for fat 3.77 and 3.77, respectively. 

These results show that the expenditure of energy per unit of work performed 
is influenced by the nature of the preceding meal. Following the high pro¬ 
tein ineal, the increase due to work is greater and following a high carbo¬ 
hydrate meal less than in the preceding post absorptive state, while following 
U high fat meal the extra energy expenditure due to food is equal to that 
d&e to work. While it is suggested that the difference in results obtained 
in these three cases is due to a difference in the mechanism of stimulation 
involved % the ingestion of protein, carbohydrate, and fat it is pointed out 
the reshbVate not comparable with those obtained at a different period rela¬ 
tive to in^fgtlon of food or after a longer period of work. 

f nutrition and vitamins, F. Rohmantv (pier KimstUche Emah~ 

Wife#* Berlin: Borniraeger Bros , 1916, pp. T 7 -f~ 160, pis. 2, figs. 

A). monograph, which is one of the series of biochemical studies edited 

by JL is of historic interest in that the author as late as 1916 refused 
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to believe in the existence of vitamins. In addition to reports of original in¬ 
vestigations which are considered to prove that mice can be successfully 
nourished on a diet of purified foodstuffs, a rather extensive digest of vitamin 
literature is presented, together with arguments attempting to disprove the 
vitamin theory in each case. The explanation given throughout is that the 
materials furnishing the so-called vitamins were instead furnishing supplemen¬ 
tary materials (Erganzungsstoffe) for the incomplete proteins of the purified food 
material. As illustration the proteins of polished rice are considered incom¬ 
plete, while the silver skin contains “ Erg&nzungsstoffe,” evidently assumed to 
be of the nature of unknown amino acids, which, when combined with the 
protein of the polished rice, render it complete. An extensive list of literature 
references is given as footnotes. 

Nutrition experiments (Oklahoma Sta. Rpt. 1920, p. SI), —When young 
rats were fed various rations, the lot receiving wheat, potatoes, and milk 
made better gains the first 30 days than any lot not fed milk except the lot 
fed cheese alone. During the next 30 days, the lot receiving cheese showed 
the largest gain in weight, followed by the oatless group and the wheatless 
group. 

In another test, rats receiving potatoes, salt pork, and water, supplemented by 
wheat bread and oatmeal, made an average gain in weight in 30 days of 20.4 
gm., while a lot receiving corn meal as a supplement gained 14.8 gm. Cor¬ 
responding lots also receiving milk gained 44 and 44.5 gm. 

Dower vegetative forms and the accessory factors of growth, P. Goy 
( Compt. Rend, Acad . Set. [Paris], 172 (1921), No. If, pp. 242^244)- —Prom a study, 
the details of which are not presented, of the food requirements of a number 
of unicellular organisms including Saccharomyces cerevisiae, Mueor mucedo, 
Aspergillus niger, Pmicillium. glaucum, Bacillus mega-thorium, and several other 
organisms, the author states that these lower vegetable forms do not require 
for their development any organic substances of the nature of the so-called 
vitamins, but that their proliferation is remarkably stimulated by the addition 
of a small amount of an inorganic medium in which has formerly been grown 
either an identical or different species. The organic substance conferring this 
property has been extracted by means of ether in a crystallizable form from a 
culture of Mucor. It does not show its growth-promoting property until it has 
been heated at from 85 to 90° C. and loses it at 168 to 170° dry heat, but is not 
affected by heating in the autoclave for 1.5 hours at 130°. The substance is 
further described as containing carbon, possessing acid properties, melting at 
175°, not precipitating with phosphotungstic acid, presenting none of the 
characteristics of an amino acid, and showing no trace of phosphorus or nitro¬ 
gen. Similar results have been obtained from extracts of vegetable tissues and 
lemon and orange juice. 

The properties upon which the conclusion is drawn that the new substance 
is not of the nature of the hitherto recognized vitamins are summarized as 
the need of previous heating to render the substance active, nondestruction 
by moist heat even at a high temperature, and the presence of the substance in 
the grains of polished rice. On the other hand the small amount of material 
necessary, its destruction by radium and by boiling in alkaline solution, its 
resistance to ultraviolet light, and its truly accessory character point to its 
being a growth-promoting substance not indispensable to the life of unicellular 
organisms but-singularly efficacious for their proliferation, 

.. The. effects, of yeast, vitamin water-soluble B on plant cell masses -and 
on biocolloids, D. T. MacDougal (Boc, Bxpt. Biol, and Med . Proa, 18 (1920), 
No. 8, pp. 85-87). —The action of the water-soluble vitamin in yeast upon the 
hydration of various plant materials is reported. Sections of the materials 
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were placed in slender dishes into which the solutions were poured. The 
swelling in a vitamin solution prepared by diluting 1 part of yeast in 1,000 of 
distilled water was compared with that in distilled water alone, using the 
allograph in taking the measurements. Various colloidal preparations were 
also hydrated in the vitamin solution, and the swellings at 15° 0., relative to 
that in water taken as 100 are reported. 

The vitamin' solution at an H-ion concentration of pH™5.25 caused hydra¬ 
tion in excess of that in water with agar, agar and soap, agar-gelatin, agar* 
gelatin and salts in various proportions, and gelatin, and lessened hydration in 
agar and salts, agar-gelatin and soap, gelatin and salts, and, gelatin and soaps. 
The vitamin solution caused excess hydration with mature fruits, pith and 
joints of plants, and dried cell masses of roots and joints of Opuntia, and 
lessened hydration in young tubers of potato and roots of corn. Increased 
hydration took place in root-tips of orange seedlings and of strawberry plants. 
It is suggested that the accelerating action of this vitamin on such unlike 
colloids may be due to the action of various components inert to each other, 
and which affect but one of the main components of the biocolloids of the 
mixtures or of living matter. 

Food accessory factors in relation to the teeth and bones, P. R. Howe 
{Common he alllb [Mass. Dept. Pul). Health}, 7 (1920), No. 4, pp. 228-284, figs, 
5 ).—The author reports that he has obtained marked changes in the teeth, the 
alveolar processes, and the jaws of guinea pigs by prolonged feeding on 
vitamin-deficient diets, consisting of rolled oats supplemented by 25 cc. of fat- 
free milk daily. The desire being to produce a chronic condition, the animals 
were carefully watched, and when difficulty in the use of their legs or difficulty 
in eating was observed, orange juice or a small amount of green food was given 
until a decided improvement in condition was noted, when the animals were 
again put back on the vitamin-deficient diet. 

In experiments continuing for some time the teeth, particularly in young 
animals, were regularly decalcified, and distinct cavity formation appeared in 
some cases. Irregular arrangements of the teeth were common, and many 
loosened and dropped out Other decalcified areas occurred in the maxillary 
bones and in the bones of the head and ribs and leg bones. By alternating 
deficient and normal diets distinct marking of the enamel of the teeth resulted. 
These observations confirm the work of Mellanby on young dogs (E. S. It, 41, 
p. 864) and Zilva and Wells on guinea pigs (E. S. It, 41, p. 471) as to the 
effect of vitamin-deficient diets on the teeth, and give further emphasis to the 
belief that tooth destruction is one of the first signs of lack of vitamins in the 
' -diet. 

The antiscorbutic property of raw, dried, and cooked apples and ba¬ 
nanas, M. H. Givens, H. B. McClugage, and E. G. Van Horne (Boo. Eatph 
Biol, and Med. proc,, 18 (1921), No. 5, pp. I 40 , 141 ).—The authors report that 
a per diem dose of 10 gm. of raw applies or bananas will protect a guinea pig 
against scurvy for 3 months, while protection is not secured by an equivalent 
amount of these fruits cooked at 100° O. for 15 minutes, or dried at 55 to 60°, 
or dried at 55 to 60° and cooked for 15 minutes at 100°. 

effect of.oxidation on antiscorbutic vitamin, A, 'F. Hess 
and L. J. Unger (Bog. Expt. Biol and Med. Proc., 18 (1921), No. 5, p. 

As evidence that the antiscorbutic vitamin is destroyed by oxidation, the 
authors. cite "'the following: experiments":" . ;'v 

Guinea pigs developed scurvy* in from 3 to 4 weeks when fed oats+80 cc. 
daily of raw milk which had been treated by allowing it to stand over night 
in the incubator after adding normal hydrogen per ox id solution in the pro¬ 
portion of 4 cc. to 1 liter of the milk. Orange juice added to the dietary 
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served as a protective or curative agent. It is also noted that orange juice 
subjected to oxygen for a short period and milk or tomato juice which had 
been shaken lost some of this vitamin. 

“As foodstuffs undergo oxidative processes frequently in the course of 
various manipulations, no doubt this factor plays an important role. This action 
probably explains the differences in the antiscorbutic potency of foodstuffs 
i which have been treated in apparently similar ways, for example, of milk 
i which has been heated in open pans or in hermetically sealed bottles.” 

! Regeneration of the testicle in the pigeon deprived of vitamins, P. Por- 
i tier (Compt. Rend. Acad. Sci. [Paris], 170 (1920), No. 22, pp. 1339-1341) .—In 
continuation of the study of the effect of deprivation of vitamins on the 
testicles of pigeons (E. S. R., 43, p. 369), the author reports that birds whose 
right testicles have been partially removed while oh a vitamin-free diet are 
able to regenerate the testicle to normal size and activity on being fed lor 
some time on a vitamin-rich diet. It is thought that the successive lack ’ 
abundance of vitamins play an important rdle in the phenomenon, as the 
generation of the function of the testicle took place in the winter wine . 

* the normal pigeon the organ would be in its seasonal involution. 

The mechanism of the lesions and the physiological symptoms present;A 
fey animals suffering from deficiency diseases, H. Bieriiy, P. Portjw., «uu 
L. Randoin-Fandabd (Compt. Rend. 8oc. Biol. [Paris], 83 (1920), No. 19, pp. 
845-847 ).—The authors attempt to establish a causal relationship among the 
different pathological changes observed in cases of avitaminosis, including 
hypertrophy of the adrenals, atrophy of the majority of the other organs, and 
lowering of the temperature preceding death. 

In interpreting these facts three phases of avitaminosis are noted, as fol¬ 
lows: In the first phase, where no symptoms are evident, the animal is con¬ 
suming its vitamin reserves. In the second phase the animal reacts by 
hypertrophy of the adrenals and hypersecretion of adrenalin. This results in 
sclerotic lesions which start in the vesicular system and branch out into the 
parenchyma. At the same time that the living cells absorbed by the regions 
i of sclerosis furnish the organisms with vitamins, the field of metabolism is 
■ restricted more and more. During the third and last phase the adrenal glands 
become incapable of furnishing the organism with a sufficient quantity of 
adrenalin, and a marked lowering of the temperature results. 

Observations on beriberi among the Chinese in France, A. R. Legoate 
(EdinO. Med. Jour., n. ser24 (1920), pp. 82-36). —Observations on 269 eases 
of beriberi in the Chinese general hospital in France in 1917 are reported 
(which present striking evidence of the intimate associaton of berberi with a 
' diet of polished rice. 

.Scurvy in North Russia, J. D. Comrib (Edinh. Med. Join*., n. ser., 24 (1920), 
pp. 207-215, pi. 1). —This is an account of the epidemic of scurvy in North 
! Russia previously noted from a report by Stevenson (E. S. R,, 44, p. 262). 

Th© possible-pathogenicity of Bacillus botulinns, R. B. Edmondson, L. T. . 
Giltner, and C, Thom (Arch. Int. Med., 26 (1920), No. 8, pp. 357-866) .—In six 
series of experiments, involving from 3 to 6 guinea pigs each, typical botulism 
was Induced in every case where heated spores of the Boise strain were injected 
subcutaneously with small amounts (from 0.5 to 1 cc.) of a 2 per cent GaGh 
solution. All but 2 of the control animals receiving spores only died of botulism, 
but after a somewhat longer interval. The deaths occurred in from 3 to 6 
days when the spores and salt were injected at the same time, and somewhat 
later if an interval occurred between the two injections. The Nevin strain gave 
almost negative results, only 1 out of the 4 animals dying. In several of the 
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cases living virulent bacilli were isolated from the local lesions at the site of 
injection. 

•• Toxin-free spores of both the Boise and Kevin strains were fed to guinea 
pigs in small and large doses. With the Boise strain small doses of the heated 
spores produced no effect, and large doses caused, botulism. 'With the Kevin 
strain 1 only of the 7 animals died of botulism. 

These results are thought to indicate a limited and irregular pathogenicity 
of the organism itself, and point to the necessity of destroying all foods sus¬ 
pected of containing B. botulinm instead of salvaging them through hea t 

mmm raoBUCiitOT. 


The internal secretion from the point of view of general biology, 
j. Strohl (Rev. Gtn.BcL, 32 {1921), No. 9, pp. 262-273),— 1 This is a critical 
review, with bibliography, of recent work on the influence of the endocrine 
glands on body development, growth, secondary sexual characters, etc., from the 
standpoint of the biological processes involved. 

Influencing the growth of horny tissue (hair, nails, epidermis) by 
specific feeding, N. Zitntz (Dent, Med . Wchmchr., 1,6 (1920), No. 6\ mU; 
!!,£).—The author reports that the feeding of hydrolyzed keratin (pia^fllRry 
preparations) increased the thickness and weight of wool in sheep and hair 
in men. 

Digestibility of fodders, J. 0 . Brttnnich and Y. S. Rawson {Queensland 
Agr. Jour., 15 {1921), Nos. 5, pp. 195-198; 6, pp. 235-239). —The authors fed 
four wethers during 12 feeding periods of 12 days each and determined the diges¬ 
tion coefficients tabulated below: 



are made throughout with results obtained in Germany and in 
fife.' .&&&*$» The digestibility of the crude fiber of feeds grown In Aus¬ 

tralia was found relatively high, due, it is suggested, to the rapid growth plants 
make in that country* The coefficients for protein and fat tend to he lower than 
those determined elsewhere, and in connection with the lower digestibility' 
*be proteins it is noted that Hawkesworth (E. $. R., 44, p. 208) totes that t 
faflrttaoft of xiustralian wool is about 2 per cent lower than that 

f ; Studies of lactic silage based on the physiology of microorganism 
O, Oman (mm. Vet. Mass. Polizia Banit . e Ig. [Milan], # {1919), No. 6, [ 
171-185).—ThB author reports that the presence Of sodium chlorid in u% 
acid and lactic acid bacteria tends to reduce the acti^- 
Pd the former, Dow. Incubation temperature (30° 0.) had a similar efly 










